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Wages of a Telegraph Operator. 

In the case of Boyle, et al., vs. Vanderhoof, 
recently decided by the Supreme Court of 
Minnesota, it appeared that the wages of the 
ippellee, a telegraph operator, were gar- 
nisheed by his creditors, and he claimed that 
his wages were exempt under the act of 1889, 
providing that the wages of any person, or 
minor children of such person, in any sum 
not exceeding $25 for any service not ex- 
ceeding 30 days previous to the issue of 
a process, should be exempt. The court be- 
low held that the terms of the act were in- 
tended to apply to servants and day laborers. 
The Supreme Court reversed this judgment, 
saying: ‘‘ The title is not carefully worded, 
but we think the word laborer, as used in 
connection with wages, may in a general 
use be applied to employés other than 
workingmen engaged in manual labor con- 
istently with the provisions of the act. 
And that being so, the court will so construe 
tin connection with the language used in 
he body of the act, and will, if necessary, 
ive it the broader significance in ofder to 
iphold the constitutionality of the law.” 
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Vermont Laws. 

Here are the laws in the State of Vermont 
relating to telephone and telegraph com- 
panies: 

Every corporation, joint stock company, 
person or persons doing telephone business 
in this State, shall pay a tax to the State, 
which is hereby assessed at the rate of three 
per cent. annually on the gross receipts of all 
their business earned wholly within this 
State, including sums received for rental of 
instruments, but there shall be deducted from 
such gross receipts the amount paid by such 
corporation, company or persons to any tele- 
graph company with whom they are con- 
nected for the transmission of messages. 

Every corporation, company, person or 
persons, owning or operating a telegraph 
line or doing telegraph business in this State 
shall pay a tax to the State treasurer, which 
is hereby assessed at the rate of 10 per cent. 
annually of the gross receipts of all their 
business, and earned wholly within this 


State. 
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The Electric Cane. 


The electric cigar case, capable of shock- 
ing a person into insensibility, which some 
time ago went the round of the newspapers 
in this country, much to the amusement of 
scientific readers, has now cropped up again 
in Europe. This time it has taken on the 
form of an electric cane, said to be the 
invention of a French engineer, who offers 
this formidable weapon as a substitute for 
the revolver, with the statement that by 
pressing a spring in the knob of the cane, 
the peaceable citizen who carries it can ad- 
minister to any would-be assailant a shock 
strong enough to render him unconscious for 
the time being. It was ever thus. Europe is 
bound to follow the lead of America in elec- 
trical inventions. In the present case, how- 
ever, we doubt whether the electric cane is 
likely to be any more effective as a weapon 
of offense or defense than the electric cigar 
case of innocuous memory. 
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A Riverside, Cal,, man has arranged 
an electrio-frost alarm which will be a great 
convenience to orange growers. It consists 
of an accurate dial thermometer, electrically 
connected with a bell and switch in such a 
manner that it will cause the bell to ring 
when any desired temperature is reached. 


Giles’ Are Lamp. 

There are probably but few practical elec- 
tricians who have not labored more or less 
on the difficult problem of running a series 
of arc lamps on circuits of constant poten- 
tial. It is generally believed this cannot 
successfully be done. It is claimed that the 
Giles lamp, just patented, does its work 
equally well upon arc or incandescent cir- 
cuits. It has a very delicate feed controlled 
by a rack practically without friction, and 
yet a pound weight can be added to the 
upper carbon rod without changing the 
length of arc or delicacy of the feed. The 
feed is almost constant, and there is. rarely 
as much as five seconds interval without 
feed. It is claimed that this lamp will 
neither hiss nor blaze on a 12 ampere arc cir- 
cuit, or with an incandescent current vary- 
ing from six to ten amperes without change 
of adjustment. The light will vary, but the 
are will remain perfectly quiet and not 
break. Should this arc break because of 
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New Arc Lamp.—VIew oF MECHANISM 


impurities in the carbons, the action of the 
lamp is so quick that no interval of darkness 
results—it is but a wink too brief to attract 
attention. The switch in a circuit of two of 
these lamps on a 110 volt circuit can be 
opened and closed, and a perfectly quiet arc 
will follow. 

We noticed in a late issue a small mag- 
netic device invented by Mr. Giles, to be 
placed in a circuit with a series of these 
lamps when used on incandescent circuits. 
All carbons contain more or less of impurities 
that will cause an occasional spit. This is 
rarely noticed on a regular arc circuit, but 
when the same carbons are used in series on 
a constant potential circuit this fault is fatal, 
as this spit is followed by a hiss and blow- 
ing, and lamps adjusted and burning at 


‘; eight dimperes ‘will instantly pass to 18 or 20 


amperes. When this, blowing ceases, the 
arc usually breaks. The larger Edison sta- 
tions, such as those of New York, Brooklyn, 
Boston, Philadelphia and others, with their 
large and flexible output, might be induced 


to put up with these sudden vibrations; but 
in country stations, where such changes 
would be noticeable, both on theincandescent 
lamp and the station indicators, the difficulty 
assumes greater importance. This little cir- 
cuit check is introduced to obviate this 
trouble by practically anticipating trouble 
in the arc, and preserving the current at a 
uniform strength. ‘ 

The accompanying cut will give a general 
idea of the arc lamp. The arc springing 
device consists of the main magnet and 
lever carrying a wheel and pinion. Between 
the magnet keeper and the upper face of the 
coils is a leaf spring laid on the face of 
coils. This forms a cushion to slightly vary 
the length of arc, due to any sudden fluctua- 
tion of current. This magnet carries the 
upper carbon and rod, retractile spring, 
etc., and, therefore, all friction is put upon 
the strongest member. The shunt coils oc- 
cupy the opposite sideof the lamp. The 
cores of these coils are suspended from an 
arm pivoted across the diameter of the lamp 
frame, the cores being rigidly attached to 
this arm, and are thereby prevented from 
touching the inside of the coils. The arm 
extends just beyond the keeper forming a 
rack, engaging a light spiral spring sus- 
pended from a threaded bolt, rendering the 
adjustment of the lamp the work of but a 
few seconds, and leaving the action of the 
shunt core perfectly free from friction. The 
core keeper carries a knife edge, which en- 
gages quite a long lever projecting from the 
anchor of the clock escapement, thus plac- 
ing the feed entirely under the control of 
the resistance of the arc, unencumbered 
with the friction of moving parts. The 
main arm locks and unlocks the escape- 
ments. When the main magnet is unat- 
tracted, the carbon rod is free to move up 
and down throughout its entire length. 
The cut-out is adapted to operate on the 
shunt circuit when the lamp is on a constant 
potential circuit, and on the main circuit 
when on a constant current system. These 
lamps have been in practical operation for 
about 18 months in the office of the inventor. 

Storage Battery Street Cars as a 

Business Enterprise. 


The Metropolitan Street Railroad Com- 
pany, Washington, has decided to change the 
entire equipment of its main line from horse 
cars to storage battery cars. Itis now build- 
ing the first installment of cars and prepar- 
ing to commence the erection of an extensive 
power station. This will be located on Rock 
Creek, between Washington and George- 
town, where the company some time ago 
purchased a large block of land adjoining its 
present car stables. About 40 cars will 
be required on this line, and they willbe put 
in operation, probably in lots of five, as fast 
as they can be gotten ready and as soon as 
the station is started. Engineer Mailloux’s 
motors and gearing will be used. This part 
of the equipment is to be manufactured at 
Baltimore by Mr. G. W. 8. Baker, president 
of the Baltimore Car Wheel Company, who 
has established a factory for the business. 
It is expected the first cars will be runnin 
in the course of three or four months.. This 
undertaking has been decided upon after the 
most thorough and exhaustive investigation 
of ben whole subject of street ear propulsion 
and nearly 
Maifioux’s 
Company’s batteries. President Pearson is 
one of the most experienced and successful 
street railway managers in the country, and 
he has satisfied himself and his stockholders 
that they have caught up with the ‘‘motor of 
the future.” 
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Visit to a Great Electric Light Station. 


The members of the Department of Electric- 
ity of the Brooklyn Institute and their friends, 
were invited by the officers of the Citizens’ 
Electric Illuminating Company, last Friday 
evening, to inspect the plant of this com- 
pany on DeKalband Hudson avenues. The 
guests, on arriving, were met by Mr. E. F. 
Peck, superintendent, and his assistants, and 
taken through this most interesting station. 
The first visit was to the boiler room, where 
the power is supplied by nine boilers, manu- 
factured and put up by the Logan Iron 
Works, of Brooklyn. The boilers are fitted 
with Stead generators, a system of pipes or 
drums surrounding the fire in the boiler 
giving increased steam service, which in- 
creases the capacity of the boilers 831¢ per 
cent. Lock damper regulators and feed- 
water heaters assist in the competent firing of 
this station. 

From the boiler room the party were then 
conducted to the handsome engine room, 
where there are two 350 horse-power Wright- 
Corliss engines, and one 450 horse-power of 
the same type, driving the dynamos above by 
means of two 42-inch three-ply, and four 
86-inch two-ply, ‘‘electric” belts, manufac- 
tured by Charles A. Schieren & Company. 
The steam recording and indicating is done 
by means of the Edson recording steam 
gauge. Chief Engineer W. H. Bowne is in 
charge of the engin2 and boiler room. 

Over the engine room is thedynamo room, 
switchboard, arc light and incandescent 
light testing room. The plant consists of 
thirty-six 45 light Thomson-Houston, and 
one 80 light Excelsior, dynamos. The 
switchboard contains 48 circuits, and is so 
arranged that, in case of a wire being cut in 
street, it is shown at once on the machine, 
and the broken circuit can easily and quickly 
be changed on switchboard to another circuit. 
The arc light testing room, in which all 
lamps are tested before sending out and re- 
paired when broken, is in charge of Mr. 
Anthony Moran. The iocandescent light 
testing room was next visited, and Mr. Wil- 
liam Kuehn, the assistant superintendent, 
was found busy explaining the working of 
the incandescent lamp system, run on arc 
circuit, to his many visitors. In this roora 
there were in circuit lamps from 25 to 75 
candle-power. Under usual conditions, as 
soon as a lamp breaks, or air is admitted 
into the bulb, it would tend to open circuit. 
In such a contingency the circuit is com- 
pleted around the lamp by a device in the 
socket, where two conducting points are 
separated and insulated from eack other by a 
thin piece of paper which is punctured by 
the current on an abnormal rise of E.M.F. 
due to breakage of lamp, and permits the 
circuit to be completed independently of the 
filament. One of the most interesting ex- 
periments shown in this room was the break- 
ing of a bulb, admitting air into it and 
putting it in circuit where it would still burn 
fora few seconds or until the carbon had 
been burned up. In the incandescent light 
testing room there are also 30 cells Julien stor- 
age battery which furnish incandescent lamps 
to light the station after shutting down in the 
morning or during the day. After inspect- 
ing the entire wonks, the party was conducted 
to the offices of the company on Hudson 
avenue, where a delightful lunch was served 
and the plans for the new building, which 
the company is about to build, inspected. 
ba party left, congratulating Mr. Peck 

his : ,. who had done so nyych 
towards a. e and highly 
interesting evening tothe visitors, 

The officers of the company are: Presi- 
dent, Hon. John Delmar; secretary and 
treasurer, T. F. Nevins, who is also presi- 


dent of the State Electric Light Association; 
superintendent, Edward F. Peck. 
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Electro-Magnetic Radiation. 





BY PROF. A, L. KIMBALL, PH.D. 


It has been known for many years that 
electrical oscillations existed, but it remained 
for Prof. Hertz to show how the electrical 
waves given off from a conductor might be 
detected and studied. The method of which 
he was the discoverer depends on what may 
be called electrical resonance. 

It was discovered by Hertz that if two 
electrical conductors are taken of such 
sizes and shapes that the time of electrical 
oscillation in the one isthe same as in the 
other, when strong electrical vibrations are 
set up in one the other will also have an 
electric disturbance sympathetically excited. 
It is by making use of this fact that he was 
able to demonstrate the existence of electro- 
magnetic waves and to measure wave 
lengths. 

It will be well to examine briefly how 
some of the more important results have 
been demonstrated. Hertz apparatus in- 
volved what we shall call the vibrator and 
the resonator. In his earlier experiments 
the vibrator consisted of two sheets of tin, 
A and B (Fig. 1), about a foot square, pro- 
vided with knobs and separated by a small 
gap C. These plates were connected one 
with each pole of a powerful induction coil 
D. The resonator (Fig. 2) was simply a 
hoop of wire, in which there was left a gap, 
the terminals being made of little knobs, 
whose distance apart could be accurately 
adjusted by means of a micrometer screw. 

When the induction coil was made to act, 
the plates A B were charged and discharged 
by sparks across the gap C. 

The resonator E was made of such a size 
and shape tbat the period of electrical vibra- 
tions in it might be the same as in the 
vibrator, and the adjustment was finally 
made by changing the sizes of the knobs 
until the best effect was obtained. 

But how can it be established that these 
effects are really due to waves, and bow can 
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the wave lengths be measured? The char- 
acteristic phenomenon by which the existence 
of waves is recognized is interference. That 
is, two waves may come together in such a 
way that one shall exactly neutralize the 
effect of the other, or by slightly changing 
their relative phases they may reinforce each 
other. In case of water waves, for example, 
if two sets of waves are coming from sepa- 
rate points, there will be certain points where 
the crests of the two sets of waves will arrive 
simultaneously ; these will be points of great 
disturbance; there will be other points where 
the cresis of one set of waves will arrive at 
the same instant as the troughs of the other 
set of waves; these will be points of mini- 
mum distribution, for one set of waves will 
largely or entirely neutralize the effect of 
the other set. These are what are known as 
interference effects, and it is by these inter- 
ference effects in case of light that it is known 
to be a wave motion, and that the wave 
lengths are measured. It at once became a 
point of peculiar interestto discover whether 
such effects could not be demonstrated in 
case of electro-magnetic waves, and the dis- 
covery of these interference effects by Hertz 
established beyond all question the existence 
of electro-magnetic waves. 

In one experiment the vibrator sending out 
the waves was placed directly opposite and 
at a distance of 40 feet from a wall which 
had been covered with sheet metal, and so 
was a good reflector. The reflected waves 
meeting those coming directly from the vi- 
brator gave rise to interference, producing 
what are analogous to the nodes and loops 
set up when a sounding tuning fork is held 
in front of a reflecting wall. 

In an electro-magnetic wave there are two 
elements to be considered—the electric cur- 
rents and the magnetic inductors ; and. think- 
ing of it again, according to the mechanical 
analogy previously discussed, it is evident 
that the one will be a maximum when the 
other is a minimum. 

In an ordinary sound wave the points of 
rarefaction and condensation are places 
where the air particles are moving with 
greatest velocity, while midway between them 
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where the density of the air in the wave is 
normal, the displacement of the air particles 
from their equilibrium positions is greatest. 
When a sound wave is reflected from a hard 
surface, a node or point of rest of the air 
particles is found at the surface, another 
such node or point of rest is found at a dis- 
tance of one-half a wave length from the re- 
flecting surface by the interference of the 
advancing with the reflected wave, and be- 
tween these two nodes thereis what is called 
a loop or point where the motion of the air 
particles is a maximum; and so on, we find 
nodes and loops succeeding each other in 
regular order, the distance between two suc- 
cessive nodes being half the length of the 
wave. But while the nodes are places of 
minimum motion they are points where the 
change in density of the air is a maximum. 
So in the case of electro-magnetic waves when 
reflected from the surface of a conductor ; 
at that surface the changes in magnetic in- 
duction will be a maximum, while the 
changes in the electric displacement will be 
a minimum ; a half wave length from the 
conducting surface this will be changed ; 
there will be no magnetic induction, while 
the changes in the electric displacement will 
be a maximum, and so on alternately, thus 
constituting electro-magnetic nodes and loops. 
In Fig. 3 the state of things near the reflect- 
ing wallin Hertz’s experiment is represented, 
the distance being indicated in metres on the 
scale at the bottom of the diagram. The 
vibrator sending out the wave is supposed to 
be off at the right, with its axis vertical and 
parallel to the paper, so that in the waves 
represented electric displacements are up and 
down in the place of the paper, while the 
magnetic lines of induction are perpendicu- 
lar to the paper. 

If at some point on the line from the vi- 
brator perpendicular to the reflecting surface 
the circle of wire used as a resonator is 
placed with its plane parallel to the reflect- 
ing surface, and with the spark gap neither 
at the top nor bottom, but at one side, the 
effect observed will be wholly independent 
of the magnetic lines of force, since none of 
them will go through the circle, and since in 
that position the electric displacements are 
the same at all points of the circle, the effect 
will depend only on the intensity of the 
changes in the displacements ; the circle may 
therefore be used in this way to compare the 
intensities of the displacement currents at 
different points. On performing the experi- 
ment in this way, Hertz found that there 
was scarcely any sparking when the reson- 
ator was near the wall, but that it increased 
in intensity on carrying it away, reaching a 
maximum at B, then diminished again to a 
minimum at C, and finally increased as the 
circle was moved toward D; the periodic- 
ity could not be traced farther, owing to the 
preponderance of the direct waves as the vi- 
brator was approached more nearly. This 
experiment indicated that the electric dis- 
placement was a minimum at the wall, a max- 
imum at the distance B, again a minimum at 
C, etc., indicating that the distance from B 
to C was one-quarter of a wave length. In 
this way the length of the wave was found 
to be 9.3 metres. It will be noticed that 
in the diagram (Fig. 3) the distance from 
B,to the wall is rather less than from 
B to C. This is due to the fact that 
the point at the reflecting surface is not 
exactly a node, owing to the surface not 
being a perfect conductor, so that there were 
slight displacement currents even close to 
the reflector. That this is the explanation 
of the observed phenomena was further 
shown by determining in a similar way the 
points where the changes in the magnetic 
intensity were a maximum. For this pur- 
pose the resonator or circle is held with its 
plane vertical and perpendicular to the re- 
flecting plane, or just as represented in posi- 
tions I, II, III, IV in the diagram, except 
that the spark gap was at the top or bottom 
instead of at the side as in the case indicated. 
In this position of the circle the electric 
displacements being up and down, have 
scarcely any influence in causing sparking to 
take place at the gap; but the magnetic 
lines of force, being at right angles to the 
coil, pass through it, and hence changes in 
the magnetic induction at the point where 
the circle is placed, give rise to electro- 
motive forces acting around the circle and 
causing sparks to leap the gap. In this 
position, therefore,-the greatest sparking 
will be observed where the changes in mag- 
netic induction are greatest. Observation 
showed marked sparking at the reflecting 
surface, which fell rapidly to zero as B was 
approached, increased again to a maximum 
at C, then diminished to a second minimum 
at D, and finally increased as the circle was 
moved beyond D nearer to the vibrator, the 
disturbiny influence of the neighborhood of 
the vibrator being felt as before. These two 
experiments gave independently the length 
of the waves. sent out by the vibrator, and, 
in accordance with theory, showed that the 
maxima for changes in magnetic induction 
lay between the points where the electric 
displacement currents were a maximum. 
The diagram illustrates this point, vertical 
distances between dotted lines representing 
the intensity of the change in magnetic induc- 
tion, and the same for the solid lines, giving 


the intensities of the displacement currents. 
By these experiments the fact that we are here 
dealing with a wave motion may be regarded 
as established and the length of the wavedeter- 
mined. The time of vibration of the electric 
currents in the vibrator was calculated by 
Hertz from the form and dimensions of the 
apparatus as about 2.8 hundred-millionths of 
a second. If the wave length is divided by 
the period of vibration the velocity of the 
wave is obtained.. Taking the figures given, 
we obtain thus 332,000,000 metres per second 
as the velocity of the wave; but the velocity 
of light is 300,000,000 metres per second, and 
the difference between the two may be readily 
due to an error in the calculated. period of 
vibration of the apparatus, that being a quan- 
tity which cannot be accurately computed. It 
may be concluded, then, that so far as the 
velocity of the wave is determined by these 
experiments, they point to the same velocity 
as that of light. 

It is well known that electro-magnetic dis- 
turbances are communicated from the sun to 
the earth, as shown in the magnetic disturb- 
ances accompanying great sun spot activity. 
This indicates that some medium fills the 
region between the earth and sun which is 
capable of communicating these electro-mag- 
netic disturbances, but the medium known 
as the luminiferous ether, or simply the 
ether, fills all space as far as light can travel, 
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and it is more rational to suppose this to be 
the medium also by which electric disturb- 
ances are communicated rather than to 
imagine another medium, at least unless this 
supposition can be disproved. But the fact 
that electro-magnetic waves are propagated 
with the same velocity as light waves is al- 
most proof positive of the correctness of the 
view, since the velocity of a wave depends 
on the properties of the medium in which it 
exists, as has been already noted. 
Electro-magnetic waves are, then, ether 
waves ; but light waves are also ether waves. 
What, then, is the difference between a 
wave of light and an electro-magnetic wave 
such as is sent out from a Hertz vibrator ? 
The difference is believed to be solely one of 
wave length, or of the period of the vibra- 
tion, only those electro magnetic waves 
affecting the eye as light whose wave length 
is between go}5y Of an inch and zo$55- The 
modern theory of electricity is characterized 
by its view of the importance of the dielec- 
tric medium. In looking at a dynamo sup- 
plying energy to a motor the current is no 
longer regarded as a fluid simply forced 
around the circuit and having no relation to 
the surrounding space, but not only is the 
flow of current always accompanied by 
magnetic whirls and electric stresses in the 
medium, but Prof. Poynting has shown that 
it is through the medium rather than through 
the wire that the energy is to be regarded as 
communicated. Thus at the dynamo energy 
is being given to the medium in setting up 
lines of magnetic force, and these spreading 
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outwards in every direction gradually grow 
smaller, forming circles around the wire, 
and finally collapse into it, their energy 
being transformed into heat in the wire at 
the point where they disappear. This 
spreading out of energetic whirls in the 
medium, and their collapse into the wire 
where the energy is dissipated as heat, con- 
tinues as long as the current flows. The 
wire, from this point of view, does not con- 
vey the energy, but simply directs the 
energy which the medium receives at the 
dynamo, so that it shall be spent at 
the desired point, being simply a sort of 
leading string for the ene in providing a 
place where it may be dissipated in the form 
of heat, or, as in the motor, in mechanical 
work. Electrical science may, therefore, 


almost be called the science of the ether, for 
when a magnet attracts a weight it is forced 
up by the stresses.in the ether, and even 
when a street car moves by a motor it is 
these same strains and stresses in the ether 
-originating at the dynamo which urge it 
along.—London 


Electrician, 
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Electrolytic Administration of 
Medicine, 


BY FREDERICK PETERSON, M. D. 





In a paper of mine, published in the New 
York Medical Journal, April 27, 1889, 
there are figured two cataphoretic electrodes 
devised for the anodal diffusion of drugs 
through the skin. The great drawback, 
until this present moment, has been the diffi- 
culty of accurately regulating the amount of 
drug introduced. For this purpose rather 
complicated electrodes have hitherto been 
required, and even these have been unsatis- 
factory. - I have recently found, however, 
that all difficulties are easily obviated by the 
use of a new and exceedingly simple method. 
Messrs. Waite and Bartlett have made for 
me a cataphoretic electrode of metal. In- 
stead of covering it, as before, with sponge, 
the ordinary metal surface is overlaid with 
a thin disk of platinum, and around the edge 
of this is placed a narrow 1im of soft rub- 
ber. The drug to be used is put drop by 
drop upon a disk of ordinary tissue paper 
cut to fit the disk of platinum. Filtering 
paper or linen cloth may be used instead of 
tissue paper. A disk, two or three centi- 
metres in diameter, will hold from one to 
four drops of the solution. When the medi- 
cated disk is placed upon the metal surface 
of the electrode, and the latter then applied 
to the skin, it is evident that there is a thin 
capillary layer of the drug in solution ex- 
posed to the cataphoretic power of the anode, 
between the electrode and the skin, and that 
the quantity of the drug used may be accu- 
rately estimated. The current is allowed to 
flow, if desired, until the medicated disk 
becomes perfectly dry. In this way we may 
drive in one or more drops of chloroform, 
methyl chloride, ether, 10 to 20 per cent. 
solutions of cocaine, a one per cent. solution 
of helleborin, solutions of iodide of potassi- 
um, corrosive sublimate, aconitine—in fact, 
any drug we wish to employ in this man- 
ner; and at the same time we know exactly 
how much we are using. 

To further simplify the method, I have 
had medicated cataphoretic disks prepared 
by a pharmacist for use at any time, for the 
paper disks may be charged with any amount 
of a watery solution, and, the water being 
allowed to evaporate, they may be kept on 
hand indefinitely. It is only necessary to 
add two or three drops of water to the disk 
in administering the drug by electricity. 

Mr. Otto Boeddiker, the apothecary, of 
954 Sixth Avenue, bas made for me, and is 
prepared to supply any one with, the follow- 
ing cataphoretic disks ; Disks of menthol, 2 
grains ; of helleborin, J; grain; of strych- 
nine nitrate, js grain; of iodol, 2 grains ; 
of corrosive sublimate, 4 grain; of cocaine 
hydrochloride, 2 grain; of aconitive, ,', 
grain; of potassium iodide, 4 grains; of 
mercury succinimide, } grain; of lithium 
chloride, 4 grains. 
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The New Pulitzer Building. 


This magnificent Park Row structure was 
thrown open for inspection to some 4,000 
invited guests, Wednesday evening of last 
week. The building is to be thehome of the 
New York World, and is undoubtedly the 
most complete structure for its purpose on 
the globe. A large number of distinguished 
people were present, and appreciation of the 
brilliant success of Mr. Joseph Pulitzer and 
his able associates, Col. John A. Cockerill, 
Geo. W. Turner and others, was given ex- 
pression by many eminent gentlemen, includ- 
ing Governors Hill, Beaver, Campbell, 
Congressman Flower and others. A fine 
repast was served, and every department 
connected with the publication of the World 
was visited by interested crowds. 

——___— o> 


The Money Market Illustrated. 
“* Papa, give me a dollar.” 
‘* What for ?” 
** Oh, just to own.” 
‘* All right, Johnny. You can own this 
dollar I have in my pocket, but I’!] play I’m 


a trust company and keep it for you.”— 


Harper’s Buzar. 
——__ ao ______ 
The Versatile Reporter. 

We had thought that the talented and ver- 
satile newspaper reporter had invented about 
all the possible causes of boiler explosions, 
but a new one comes from St. John, N. B., 
where a boiler exploded ‘‘ with great vio- 
lence” (as they nearly always do), killing 
six men and wrecking buildings. The dis- 
patch says : 

From what can be learned, the boilers 
were low, the water was turned on, and the 
person in charge neglected to turn it off, 


with the result that the boilers overflowed 
and exploded. 


From this it will be seen that it is very 


dangerous to allow boilers to overflow.— 
American Machinist. 
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VIEWS, NEWS AND INTERVIEWS. 

‘*Platinum is now quoted at $16 an ounce,” 
said Mr. Daniel W. Baker, the senior mem- 
ber of the firm of Baker & Company, New- 
ark, N. J., probably the largest dealers in 
platinum in the world. ‘A short time ago 
$20 was the price , but the stringency in the 
money market and the approaching end of 
the year have mude buyers hold off and 
caused the price to drop a little. Everything 
points to a rise in the price of platinum, 
with the opening of the new year.” 

‘* Have you heard that an English chemist 
is said to have discovered a substitute for 
platinum ?” 

‘* Yes, and I know a man here, in Newark, 
who claims the same thing, but I have never 
seen any of the material. I would not pre- 
sume to say, of course, that such a discovery 
is impossible, but I do think it is highly im- 
probable. Platinum, you know, possesses 
two properties peculiar to itself, which ren- 
der it especially adaptable for use in incan- 
descent lamps. One of these is, that when 
subjected to heat, it expands in precisely 
the same ratio as glass, and the other is, that 
it is infusible. Any substitute for the pre- 
cious metal must necessarily possess these 
properties in the same degree.” 





‘‘A few years ago,” remarked a Newark 
electrical engineer, ‘‘ when the first lighting 
and power station was built here, we had 
hard work to get anybody to take the light. 
They were prejudiced and didn’t want it 
at any price. Today we can’t supply the 
demand for light, and the demand for elec- 
tric power is simply enormous. If we had 
another 2,000 horse-power station ready to- 
day, Iam sure we could dispose of the whole 
capacity by Christmas.” 





‘‘The tight money market and the new 
tariff bill are affecting the electrical manu- 
facturing companies to a considerable ex- 
tent,” said a man who keeps posted. ‘‘In 
all manufacturing lines which are seriously 
affected by the McKinley bill, electric light 
and power are the first items upon which 
economy is practiced. Both have been re- 
garded as somewhat of a luxury until within 
a short time. This falling off in the trade 
is especially notable among the woolen mills. 
The financial troubles make it hard to float 
electric railway bonds, and this, of course, 
reacts on the companies supplying appa- 
ratus,” 





‘‘The matter of subway rentals in New 
York city will be decided by the courts,” 
observed city electrician Dr. Schuyler 8. 
Wheeler. ‘‘I think the complaint of the 
electric light companies is a just one. An 
average price of 44 cents per lamp, per night, 
for arc lights, is not excessive and leaves the 
companies but a very small margin of profit. 
Last year I went over the documents and 
figures with Comptroller Meyers and in the 
light of that experience I make these state- 
ments,” 





‘‘There is nothing new in my line,” said 
Mr. Meadowcroft, of the Edison Lamp 
Works, at Harrison, N. J., ‘‘ except that 
the recent cut in prices made by the Edison 
Company has caused a large influx of orders 
for our lamps. We are running both our 
old and new factory night and day to keep 
up with the procession.” 





‘We did a good, average business last 
month,” said Mr. Zimmerman, of the United 
States Electric Lighting Company, at New- 
ark, N. J.,‘‘and our business so far, in the 
present month, points toanincrease. Weare 
working’ our factory day and night, and are 
about two months behind in our orders.” 

sintitealilelflpatchas tid. 

Big Judgment Against an Electric 

Light Contractor. 

A judgment for $20,210.68 and $549.39 
costs and disbursements in favor of the 
Utica, N. Y., Electric Light Company and 
against John H. Hapgood, of New York, 
was filed last week. Mr. Hapgood entered 
into a contract with the Utica Company to 
erect an electric lighting plant. The plain- 
tiffs allege he failed to live up to his con- 
tract and asked $20,000 damages. 


ELECTRICAL REVIEW 


Testing the Centrality of Cable Cores. 





BY PAUL LE GOAZIOU. 


The following little apparatus has been 
devised to test the centrality of the copper 
conductors of submarine and subterranean 
cables: 

The draw-plate, as I call it, consists of 
four copper rods, 1, 2, 3and 4 (Fig. 1), ar- 
ranged on a wooden or ebonite disk, B B', 


which is pierced with a hole at the center. - 


These rods are 10 to 15 centimetres long, 
and can slide backwards and forwards on 
the disk, so that their ends can be made to 
press lightly against the insulation of the 
cable to be tested. In Fig. 2 we have a 
longitudinal section of the apparatus, from 


which it can be seen that a sort of funnel is 
screwed on to the back of the disk, B B', in 























Fia. 1. 


order to guide the cable through the tele- 
phonic draw-plate. The calibre of this fun- 
nel is, of course, different for different sizes 
of cables. Water is sometimes poured into 
this funnel to prevent heating, andif it is of 
great importance to reduce friction to mini- 
mum, the whole apparatus is placed in a 
vertical position. 

Two differential telephones,T T* (Fig. 1), 
are connected as shown, that is to say, the 
front and back portions of rod 1 are con- 
nected to one part of the telephone T', while 
the front and back portions of the opposite 
rod 8 are connected to the other coil of the 
same telephone, and soon. Whiie the cable 
is being passed through the telephonic draw- 
plate, a weak intermittent current is sent 
through its conductor. This intermittent 
current traversing the conductor of the cable 
induces Foucault currents in the copper 
rods. If the centrality of the cable conduc- 
tor is perfect, it is obvious that the tele- 
phones will remain silent, but if the cen- 
trality of the conductor is imperfect, the rod 
nearest it has a stronger current generated 


cuit the high resistance has been switched, 
and vice versa. The exact degree of eccen- 
tricity of the conductor can be determined 
by sliding back the rod nearest to the cable 
conductor. When the telephone is silent 
the two rods are obviously at the same dis- 
tance from the inducing wire. The distarce 


2 2 2 
fom ane 
4 4 4 
Fie. 3. 


traversed by the rod is then read off on a 
millimetre scale, which is engraved on the 
disk, and half this distance gives the dis- 
tance of the conductor from the center of 
the cable. This postulates that the dielec- 
tric constants of air and gutta-percha are 
practically the same for currents of this 
order. 

In carrying out this test in practice, the 
operator in charge has the telephone re- 
ceivers fixed to his ears in the ordinary 
manner, and whenever he hears a noise 
in either of the telephones he marks the 
cable as it passes through the draw-plate 
with a dab of paint, and the cable is subse- 
quently re-examined more carefully at these 
marked points. 

In order to avoid the necessity of con- 
structing two differential telephones, two 
ordinary telephones may be used. In this 
case the connections are as follows: The 
front ends of rods 1 and 3 (Fig. 1) are joined 
to the terminals of the telephone, and their 
other ends are joined together, rods 2 and 
4 being similarly connected up. The same 
result is obtained by the circulation of op- 
posite currents in the same coil as by the 
use of two distinct windings. This arrange- 
ment has, however, the inconvenience that 
if one wishes to determine exactly the de- 
gree of eccentricity of the cable conductor 
it is necessary to slide back one of the rods, 
which is a less rapid operation than merely 
switching in and out av additional resist- 
ance, as is done in the case of the differ- 
ential telephones. 

This little apparatus should prove of some 
use in testing the centrality of conductors of 
large cables. Up to the present the method 
employed somewhat resembles that of Al- 
exander the Great when confronted with the 
Gordian knot ; that is to say, the electrician 
charged with taking over the cable when- 
ever he thinks the conductor is out of truth, 
chops the cable in two; if his suspicions 
prove correct, the contractor pays for re- 
pairs; if the electrician is wrong, the pur- 


chaser pays. 
_>e—_ 


Electric Drills for Ship Building. 

Electric drills are used with great success 
at Earle’s Engineering and Shipvuilding 
Works, Hull, says the London Electrical 
Engineer, They are employed in drilling 
holes 23g inches in diameter through the 
21¢-inch steel protective deck of H. M. SS. 
“Endyniion” and ‘St. George.” One of 
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in it than the opposite rod, consequently the 
particular telephone, the coils of which are 
connected differentially to these two rods, 
will be affected. 

Fig. 3 shows clearly the different cases 
that may arise. If the conductor is well in 
the center, as at a, nothing happens; if it 
is near rod 1, as at 0, the coil connected to 
this rod is strongly affected acting on the 
telephone T. If the conductor isin the po- 
sition shown at c, both the telephones,T and 
T1, will speak. In the last case the position 
of the conductor can be determined by 
lightly turning the disk B, B*, until the ec- 
centric conductor has arrived at a position 
similar to that which it holds in 4. In order 
to determine which rod the conductor is 
nearest to, it is only necessary to switch in a 
4 resistance into the circuit of one of the 
differential coils. Ifthe noise in the tele- 
phone is weakened, the cable conductor ob- 
viously lies nearest the rod into whose cir- 


these holes can be drilled by an electric drill 
in about 20 minutes, while at the govern- 
ment dockyard, Devonport, it takes two 
men half a day to drill similar holes in a 
similar ship. The drill has been designed 
by Mr. W. H. Willatt, electrical engineer to 
the company. Itstands on three legs, which 
are powerful compound electro-magnets, 
capable of lifting 1,000 pounds of iron each. 
To render the drill portable, eccentric wheel 
castors are attached to each leg. For drill- 
ing a hole the machine is brought over the 
place, the castors are turned up, and the 
magnets come in contact with the steel 
deck; the current is then switched on, and 
the magnets grip the deck. A motor on the 
machine operates the drill. Current is sup- 
plied from the circuit used to light the in- 
terior of the ship while the men are at 
work. Electric drills have been used in the 
United States government yard at Brooklyn 
with good results, 











Chicago, I1l.— Bear Magneto Electric Com- 
pany ; capital, $3,000,000. 


East Aurora, N. ¥.—East Aurora Electric 
Light Company ; capital, $12,000. 


Saginaw, Mich.—Michigan Traction and 
Electric Company; capital, $100,000. 


Mishawaka, Ind.—Dodge Electric Light 
and Power Company ; capital, $25,000. 


Alpena, Mich.— Alpena Electric Light 
Company ; increase of capital stock to 
$84,000. 


Port Angeles, Wash.—The Port Angeles 
Gas, Water, Electric Light and Power Com- 
pany ; capital, $300,000. 


Newark, N. J.—The Newark District 
Telegraph Company has filed an increase of 
$75,000 to their capital stock, making a 
total of $1€0,000. 


Wheaton, I1l.— Wheaton, Du Page County, 
Electric Light and Water Company ; capi- 
tal, $20,000. Incorporators: Horace H. 
Fuller, Jordan J. Cole and Charles W. 
Kimball. 


Chicago, I1l.—The Internationai Alumi- 
num Company ; capital, $10,000,000; for 
the manufacture and use of aluminum. 
Incorporators, Franklin Babcock, William A. 
Pfaff and Charles H. Wood. 


Denver, Col.—The Denver, Lakewood 
and Golden Electric Railroad Company has 
filed amended articles of incorporation in- 
creasing its capital stock to $690,000 and the 
number of its directors to seven. 


Roanoke, Va.— The Southern Electric 
Street Car Company; capital, $500,000. 
Officers, M. A. Riffe, president; R. H. Wood- 
rum, vice-president ; R. E. Cole, secretary, 
and J. W. Coon, treasurer, all of Roanoke. 


————-“—2-—__- 
AMONG THE BUSINESS HOUSES. 


The Crocker-Wheeler Motor 
Company, Fourteenth and Washington 
streets, New York, have recently enlarged 
their factory and added considerable new 
machinery. Among recent orders is one for 
a triplex automatic electric pump for Mr. E. 
H. Johnson’s palatial country house. 


The Thomson-Houston Electric 
Company, through its Western Isolated 
Lighting Department, Chicago, reports the 
following recent sales: St. Louis Railroad 
Company, 400 light incandescent plant for 
power house and car barns; and G. F. Cul- 
ver & Brothers, Salt Lake City, Utah, 100 
light incandescent dynamo, to be used in 
connection with a plant for lighting an office 
building sold some months ago. 


The National Electric Manufac- 
turing Company, Eau Claire, Wis., 
have published one of the handsomest cata- 
logues of the season. The cover is of a deep 
black color, with embossed lettering. Each 
page has a tasty border printed in blue. The 
illustrations fully show the various compo- 
nent parts of the National transformer system 
which the catalogue is designed to describe. 
A number of valuable tables and practical 
hints occupy the last pages of the book. 


The Complete Electrical Con- 
struction Company, 22 Cortlandt street, 
have just finished wiring and installing the 
electric light plant of the ‘‘ Vigilancia,” the 
sister ship of the ‘‘Seguranga,” both of 
which belong to the United States and Bra- 
zil Mail Steamship Company. The present 
installation is on the same general plan as 
that of the ‘‘ Seguranga,” which was fully 
described in the ELectTRIcCAL Review, and 
in addition many new and convenient de- 
vices have been included. 
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It is stated that Sir J. Pender, president of 
the Eastern Telegraph Company, will make 
a trip to the Pacific Coast of British 
America next Spring; this is part of a 
project to lay a cable from Vancouver to 
Australia. The interruption of communica- 
tion between England and Australia, by 
reason of an accident to the Eastern Tele- 
graph Company’s cable, has created much 
dissatisfaction and the company think of 
establishing a second line by way of Canada 
and the Pacific. 








In Paris it is proposed to enforce upon 
electric light companies soliciting franchises 
for new work, the condition that they. shall 
employ furnaces which consume their own 
smoke, or else use only such fuel as does not 
produce smoke, This rule has not yet been 
adopted, and is looked upon as an attempt 
on the part of the enemies of the electriclight 
to impose hew and unnecessary restrictions 
on the development of the industry. . Need- 
less to say, the proposal is meeting with 
vigorous opposition from all the electrical 
companies, 


The project now under consideration by 
the Pennsylvania Railroad to illuminate a 
portion of its lines at night by arc lamps is a 
move in the right direction. Many accidents 
occur at night which could be avoided if the 
tracks were properly illuminated. In case 
accidents still occur after its adoption, the 
light would be of great service in clearing 
away wreckage. 








Our contemporary, Hlectricité, quotes the 
following from the National Scientist, of 
London : 

‘‘The apparatus consists of a ccpper 
sphere 40 centimeters in diameter, enclosed 
in a zinc sphere 50 centimeters in diameter, 
the two spheres rotating in opposite direc- 
tions at a speed of 500 turns per minute. 
Under these conditions no appreciable elec- 
trical phenomena are developed; but on 
introducing into the space between the two 
spheres steam at a pressure of six atmos- 
pheres, an electric current of prodigious 
force is developed, increasing in intensity 
proportionally to the speed of rotation and 
pressure of steam. he trials just made 
have created perfect stupefaction in the 
scientific world.” 

It would be well for that part of the 
scientific world which is stupefied to look 
for the ear-marks of the fakir in this great 


scheme. 





The French government is proceeding 
actively with its policy of connecting vari- 
ous outlying colonies and possessions with 
the mother country by means of submarine 
cables. We recently made a note of the 
sailing of a telegraph steamer to lay cables 
between Martinique, Dutch Guiana, Cay- 
enne, Brazil and Santiago de Cuba. This 
system, when completed, will give all the 
French West Indian possessions telegraphic 
cummunication with North and South Amer- 
ica, and consequently with Europe. It is also 
proposed to lay direct cables between Mar- 
seilles and Tunis, and Marseilles and Oran, 
Algeria. A cable between New Caledonia 
and Sidney is also demanded, and in the In- 
dian Ocean, Reunion, Mauritius and Mada- 
gascar are looked upon as being much in 
need of a system connecting them together 
and with the outer world. 








The President, in his message to Congress, 
seems to favor, in a slight degree, Mr. 
Wanamaker’s pet scheme of postal teleg 
raphy. Government control of the telegraph 
system is not in all countries an unmixed 
blessing, and we imagine that in this coun- 
try, while the present system prevails of 
running every government department in the 
interests of the friends of the political party 
in power, it would prove quite the reverse 
of a blessing. There is little doubt, how- 
ever, that the public would be glad to see 
the telegraph rates lowered, and if this can 
be accomplished, even to a limited extent, 
by Mr. Wanamaker’s plan of making special 
contracts with the telegraph companies, we 
see no objection to a trial being made. It 
seems a clumsy and makeshift scheme on 
paper, but in practice may be found to work 
better than appears probable on the face 
of it. 





It is a penny-wise and pound-foolish pol- 
icy which denies New York city the electric 
light. The great metropolis cannot afford 
to be poorly lighted. The streets at night 
should be as bright as in day.. It would be 
so but for the short-sighted, narrow-minded 
policy of its city government. How can it 
be expected to furnish the dazzling radiance 
of an arc lamp at the price of the feeble and 
sickly gas jet? It is superlatively ridiculous 
that a city of over a million and ahalf of in- 
habitants should be denied the blessing of 
good street lighting because a few putty- 
headed officials think it costs too much. 
While the small towns and villages through- 
out the length and breath of the land raise 
no question on the ground of expense, but 
eagerly snatch it without discussing its 
price, the Empire City remains in darkness 


while its officials cavi] over the ninth part 
of ahair. It is a bad direction in which to 
economize; there are leaks of other kinds 
which can be stopped up. We cannot get 
along without good lighting. This isa large 
town; the street cars should run both wa 
and the lights should burn all night, and 
best is not too good for us. 
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THE SUBWAYS. 


New York subway matters continue to be 
in a state of muddle as labyrinthine as the 
course of the ducts themselves. The elec- 
tric light companies refuse to pay the rents 
and the subway company promptly threat- 
ens to cut the wires, whereupon an injunc- 
tion appears on the scene and affairs remain 
in statu quo for a time. 

A new company starts up and negotiations 
are commenced for a division of thesubways 
into two classes, high and low tension, the 
nev company to hold empire over the low 
tersion, the old company to continue in 
charge of the high. The mayor is happy 
and a solution of the difficulty appears prob- 
able; enter another injunction and once more 
all is chaos and confusion. 

In the history of American electrical work 
there is no question so discreditable to those 
nearest concerned as the wire question in 
New York city. But who are those nearest 
concerned in this unhappy state of affairs ? 
Not American electrical men, but American 
politicians. In any other cityin the worlda 
scientific question of such moment would 
have been entrusted to the control and 
superintendence of practical men of high 
standing and authority. When the subway 
board of political hacks, presided over by 
the mayor, was appointed, the act was re- 
ceived with derision by electrical engineers 
the country over. The subsequent history 
of the board has amply justified that recep- 
tion, and the Board of Electrical Control is 
now looked upon by all electrical men with 
utter hopelessness, 

Until this body of incompetents is wiped 
out of official existence and its place filled by 
engineers and electricians of recognized 
standing and proper qualifications for the 
trying task of bringing about peace and 
order where discord and chaos now reign, 
there is little hope that the New York sub- 
ways can be anything but a bone of conten- 
tion anda source of infinite trouble to all 
those who are in any way connected with 
them. 








THE EARTH AN ELECTRIC MOTOR. 


M. Zingler read before the Academie des 
Sciences de Paris, a report of an interesting 
experiment in which the rotation of the earth 
upon its axis was copied by means of a hol- 
low glass sphere and a Wimshurst electric 
machine. The glass globe was silvered on 
the inside and provided with a cavity in 
which a steel axle was placed. This axle was 
mounted on a support and the sphere placed 
between the two discharges of the Wim- 
shurst machine. The balls of the discharges 
are placed so that a line connecting them 
will not pass through the center of the 
sphere. On turning the crank of the electric 
machine, the sphere is thrown into rotation ; 
if the motion of the crank be regular, the 
sphere rotates regularly ; if the crank mo- 
tion accelerates, the sphere correspondingly 
accelerates. The balls of the discharges are 
placed several centimetres from the surface 
of the sphere in order to avoid the sparks 
between the balls. Thisrotation of a hollow 
sphere under the influence of two poles of 
an electric machine is thought by M. Zingler 
to explain the origin of the planetary move- 
ments of our solar system. 








The ingenious method of applying drugs 
hypodermically to the human body which is 
described in this issue illustrates the marvel- 
ous adaptability of electricity. The myste- 
rious agent lends assistance to every art and 
industry. It gives light, heat and power; 
transmits intelligence in the twinkling of an 
eye and adds to our creature comforts in a 
thousand different ways. The facility with 
which its efforts may be developed at a dis- 
tance from its origin; the readiness with 
which it may be focalized upon a single de- 
sired point, however small the space or inac- 
cessible for application of other sources of 
energy; the slender channel required for its 
transmission—these are characteristics which 


‘mark out for it a great destiny; it will be the 


ruler of the human world as, indeed, it seems 
to be of the physical universe. Truly, this 
is an age of electricity. 











December 20, 1890 


CORRESPONDENCE. 


OUR WASHINGTON LETTER. 

The Estimates for the expenditures of the 
government for the year commencing July 
ist, 1891, which have been submitted to 
Congress, contain numerous items for elec- 
trical appliances and show that the govern- 
ment, in some measure, appreciates the 
advantages which these devices offer. 

The Treasury Department, under the ad- 
vice of Supt. Powell, starts out on a new 
plan and asks for $125,000 for wiring public 
buildings. Heretofore this work has been 
included in the estimates for furniture and 
has often been left until all other needs have 
been supplied, with the natural result of 
having very little left for wiring. A mis- 
cellaneous item of $851,925 also covers 
payment for some electric lighting, and 
there is another item of $16,000 for gas and 
electric light fixtures. Among the estimates 
for installing lighting plants there are the 
following: in the Court House and Post 
Office Building at New York, $52,000; 
Pittsburgh, $15,000; Louisville, $20,000 ; 
Brooklyn, $20,000; Charleston, $5,000; 
Atlanta, $2,000 ; and for the same buildings 
in Springtield, Mass. ; Manchester, N. H. ; 
Rochester, N. Y. ; Houston, Tex. ; Augusta, 
Ga. ; San Antonio, Tex. ; Montpelier, Vt. ; 
Binghamton, N. Y.: Carson City, Nev. ; 
Hunsville, Ala.; Wichita, Kan., and 
Abingdon, Va., an aggregate sum of $25,000 
is asked. For operating the plant in the 
New York building it is estimated that nine 
men will be required at an annual cost of 
$9,180. The Department also contemplates 
installing electric lighting plants in the 
Marine Hospitals at Key West, Fla., and 
Portland, Me., and in the Immigration 
Building at Ellis Island, N. Y. 

An Item Not Strictly Electrical, but one 
which may eventually be absorbed by that 
industry, is for $850,000 asked for by the 
Light-House Board for lighting rivers. 
There are now maintained about 1,600 river 
lights at $160 per year each, and it is de- 
sired to increase this number to 1,900. The 
board reports that ‘‘no appropriation made by 
Congress accomplishes so much, so promptly 
and with such satisfaction to its immediate 
beneficiaries as that for lighting rivers. 
They have revolutionized steamboat naviga- 
tion, making it almost as easy and as safe 
to run by night as by day, while before the 
system of river lighting was established, it 
was usual for steamers to stop running and 
tie up to the banks during the dark nights. 
Steamboats are not only saved time by these 
lights, but there is a direct saving of money 
to both owners and shippers in shortening 
the time in which trips are made, in re- 
ducing rates of freight and insurance, and in 
reducing the liability of the boats to disaster.” 
The board also reports that the electric 
lighted buoys in Gedney’s Channel, New 
York harbor, have passed from the experi- 
mental state into success, and that their 
practicability has been thoroughly demon- 
strated. It is desired to considerably ex- 
tend the system whenever the necessary ap- 
propriation can be had. A plan for using 
electric plants on lightships is under con- 
sideration by the board, and it is probable 
that several of these vessels will be equipped. 
New ships, suitable for carrying the neces- 
"7 machinery, will have to be built. 

he Agricultural Department wants an 
appropriation of $896,703 for the business of 
the weather bureau which is to be transferred 
to it from the army signal office. Of this 
amount $170,000 is for telegraphing weather 
reports, $15,000 for sea coast telegraph lines 
and $2,000 for the salary of a superinten- 
dent of telegraphs. 

The Signal Office will retain charge of the 
military telegraph system, which embraces 
about 1,400 miles of line, connecting 40 
military stations, and for maintaining and 
operating these lines $15,000 is needed. 

The Commissioner of Public Buildings and 
Grounds submits an estimate of $18,465, for 
replacing the entire system of overhead wires 
belonging to the departmental telegraph 
lines, with underground cables. He under- 
stands it to be the will of Congress that no 
more overhead wires shall be erected in this 
city, otherwise he would recommend new 
pole lines at a cost of $1,600. The govern- 
ment officers, generally, appear to think that 
their own telegraph poles are very ornamen- 
tal and those belonging to corporations are 
very ugly. 

The Watervliet Arsenal proposes to have 
an incandescent lighting plant at a cost of 
$18,500 with an additional $5,000 for a 150 
horse-power engine to drive the dynamos. 
The commandant supports his request for 
the appropriation with a statement that the 
present system of illuminating by gas has 
been a source of annoyance for many years, 
and that, inasmuch as the authorities of West 
Troy have substituted electricity for gas, 
the supply may be stop at some future 
time and the arsenal be left without light. 
He says ‘‘to make this‘ establishment” inde- 
pendent as regards lighting, and to supply 
it with that kind of light which is best 
adapted for the important work to be done 
here, on account of its uniformity and facil- 
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ity for changing the tion of an incandes- 
cent light without difficulty to any place, or 
concentrate several lamps temporarily at 
one place, not too much importance can be 
attached to the request for an appropriation 
for this purpose.” 

One Little Sum of $250,000, of which elec- 
trical men should get a share, is for the pur- 
chase of submarine mines and necessary 
appliances for operating them. This comes 
under the army ordnance bureau. 

The Soldiers’ Home, at Milwaukee, wants 
to extend its Edison lighting system and is 
willing to pay $5,000 therefor, if Congress 
will appropriate the money. 

The Artillery School at Fortress Monroe, 
has an electrical department, for the main- 
tenance of which $807 worth of battery 
material, etc., is needed, while the cavalry 
school at Fort Leavenworth confines its elec- 
trical ambitions to books and, down at the 
end of a eg containing the ‘‘History 
of the Sioux War,” ‘‘ Fall of Constantino- 
ple,” ‘‘Six Months at the White House,” 
** Life of Jeff. Davis,” ‘‘ Culture of Indigo” 
and ‘‘Rocky Mountain Saints,” calls for 
‘* Maier’s Arc & Glow Lamps” and *‘ Solo- 
mons’ Management of Accumulations !” 

The Navy Department estimates for a tele- 
graph and telephone line to connect Port 
Royal, 8. C., with the naval station in that 
vicinity, $1,000, and for installing an electric 
lighting plant on the ‘‘ Lancaster,” in addi- 
tion to the amount heretofore appropriated, 
$10,000. The bureau of equipment has a 
a general item of $1,000,000 which includes 
an allowance for introducing and maintain- 
ing electric lights and interior signal com- 
munication on board ship. 

The Patent Office renews its recommenda- 
tions for increased salaries to the assistant 
commissioner, chief clerk and examiners, 
and urges that provision be made for an addi- 
tional law clerk. The commissioner states 
that ‘‘the strife among rival litigants for 
patents brings before the office the ablest 
lawyers in the country and raises intricate 
and novel questions of law, and the commis- 
sioner and assistant commissioner must neces- 
sarily have skilled assistants, possessing legal 
knowledge and training. The work of the 
office has so greatly increased that it has be- 
come impossible for one person to properly 
perform the onerous duties pertaining to the 
position of law clerk.” i 

The Government Hospital for the Insane, 
near this city, makes ee for $18,500 
to provide incandescent lights for its build- 
ings. The superintendent believes ‘‘ that the 
time has come to abandon the old method of 
lighting by gas, which, with its multiplicity 
of jets, more or less accessible to the insane, 
is always to some extent a source of danger, 
and is also objectionable by its heat in Sum- 
mer, and by its tendency to smoke, is so at 
all times, and to substitute therefor the in- 
candescent electric light which is now recog- 
nized as the most satisfactory method of 
lighting buildings of this class.” 

The Smithsonian Institution wishes to es- 
tablish an Astro-Physical Observatory in the 

rounds of the Zoological Park, for which 
$10,000 will be required, and, to save the 
average legislator the trouble of inquiring 
wht sort of wild beasts they propose to ex- 
hibit in the concern, it is lucidly explained 
that the purpose is ‘‘ to determine the rela- 
tion the sun bears to tbe earth and to our 
own daily wants.” 

For Electric Street Lights in Washington 
and Georgetown, $46, is estimated. This 
is merely to maintain existing service. The 
comparative small extent of this service and 
the opportunity for its growth is shown b 
the fact that the estimate for gas lights is 
$138,000 for the same period. 

The House of Representatives has caused 
consternation among the street railroads by 
passing a bill compelling them to sell eight 
tickets for 25 cents and to give every passen- 
geraseat. It is not probable that the bill 
will pass the Senate, but it will give the 
roads some trouble to defeat it. G.C. M. 

Washington, D. C., Dec. 12th. 


OUR CHICAGO LETTER. 

The Grand Opening of the Wisconsin Cen- 
tral Depot pn Harrison street last Monday 
night was largely attended. The depot is 
said to be one of the finest in this country, 
and has certainly the most complete elec- 
trical plant of any building of its kind in 
the world. This feature was one of the 
most interesting at the opening, and consists 
of two arc machines of 30 light capacity, 
and five Edison machines with an aggregate 
capacity of 4,000 incandescent lens, which 
are — arranged throughout the building. 
The arc lights are used both inside and out; 
11 being used around the entrances and the 
balance in the train shed. The dynamo 
room is located in the basement, and is the 
acme of perfection. McIntosh & Seymour 
engines, three in number, are used in furnish- 
ing power to the dynamos. have a 
total capacity of 650 oasee power. 
_ Comm ber 26th, the Chicago 
Electric Club will give a series of parties, 
embracing dancing, card playing and lunches. 

Rumor has it that there will be a consol- 
idation of electrical interests in Milwaukee, 
Wis., about January Ist. It is most probable 
that the railway and lighting companies will 


be placed under one management. The 
talked of consolidation, however, will guard 
against competition. 

Mr. Geo. Cutter has made arrangements to 
handle the rubber goods made by the Revere 
Rubber Company for electrical purposes. 
The high class of rubber goods made by 
this company insures complete insulation 
wherever used. 

Charles G. Armstrong, late assistant man- 
ager of the Great Western Electric Supply 
aa spf has resigned and has been engaged 
by Mr. George Cutter. Mr. Armstrong 
has devised a number of ingenious devices 
for electrical work, some of which have 
been noticed in our columns. A sbop will 
soon be opened for the manufacture of these 
devices, as well as a number of others 
owned and controlled by Mr. Cutter. 

Since the Changes in the Great Western 
Electric Supply Company, an inventory has 
been taken and all dead stock has been closed 
out. They are now the possessors of one of 
the best and most thoroughly equipped elec- 
trical supply houses in thiscountry. Their 
aim will be in the future to carry a full and 


complete line of everything needed in the. 


business. Mr. H. K. Gilman, who is well 
known to the electrical fraternity through- 
out the West, has been appointed general 
manager. Mr. Gilman, until recently, was 
assistant general manager of the North West 
Thomson-Houston Electric Company, of St. 
Paul. George M. Angier, formerly with the 
Thomson-Houston Company, has been placd 
in charge of the lighting and railway sup- 
plies. . R. Croleus, who has been with 
the company since its organization, will re- 
main in charge of the fixture department. 

Among the Many Testimonials received by 
the Electric Merchandise Company on their 
rawhide pinions is one from the United Elec- 
tric Railway Company, of Nashville, Tenn., 
which reads as follows: ‘‘ We have used 
your rawhide pinions and are well satisfied 
with them. hile the life of a rawhide 
pivion is not quite as long as a good bronze 
pinion, the saving on the iron gear makes 
them quite economical. I have to-day sent 
you an order for a dozen.” 


Personal.—Allan V. Garratt was a recent 
visitor in the city. D. B. D. 
Chicago, December 13th. 


OUR BOSTON LETTER. 

Mr. P. H. Alexander, of the well known 
electrical supply house of Alexander, Bar- 
ney & Chapin, was in this city to-day. 

H. E. Duncan, the popular and genial trav- 
eling representative of the American Wal- 
tham Watch Company,has started on another 
long business trip in the West. There is a 
steadily increasing demand for the Waltham 
magnetic watch among the electrical people, 
particularly in the West. 

The Boston Electric Club held its annual 
meeting Thursday evening, December 11, 
and all the gentlemen nominated recently as 
officers of the Club for 1891 were unani- 
mously elected. 

The Winchindon Electric Light and Power 
Company, of Winchindon, Mass., held its 
annual meeting Tuesday, December 9, and 
re-elected its present officers for another 
year. The treasurer’s report made a very 
satisfactory financial showing of the com- 
pany’s business since its start. 

e Society of Arts held a meeting at the 
Massachusetts Institute of Technology, on 
Thursday evening, December 11. Mr. E. 
Devonshire, te member Institute of 
Civil Engineers, of London, Eng., read a 
very interesting paper on ‘‘ Purification of 
Water by Metallic Iron,” illustrated by ex- 
periments. 

Mr. H. C. Spaulding, of the Thomson- 
Houston Electric Company, gave a lecture 
on ‘Electric Lighting and Electric Power” 
before a large and appreciative audience at 
the Newton, Mass., town hall, Wednesday 
evening, December 10. Mr. Spaulding ac- 
quitted himself so creditably, the Reed Fund 
Committee, of Newton, requested him to re- 

t the lecture Saturday evening (to-night), 
December 18. 

The Standard Electric Supply yw an | 
has been appointed sole New Englan 
agents for the Johu A. Roebling’s Sons 
Company for the sale of the latter’s products, 
ete. The Standard are handling large quan- 
tities of the Star Electrix Company’s _ 
ducts, for which the firm is also sole New 
England agents. 

he Jewell Belting Company, Hartford, 
Conn., has received an order for a 30-inch 
three-ply belt from the oo! Gas age op 
and when the belt is finished it will 
placed in the new station of the latter. The 
Jewell Company has also received a hand- 
some order for the complete belting outfit 
for the station of the Powellton Electric 


Light Company, of Philadelphia. 
Billings & Spencer coveme. Hart- 


ford, Conn., has nearly finished installing 
its electric light plant. dynamos are in 
position, :and: these comprise an Edison 
machine of 270 light (16 candle-power) 
capacity, and a W: arc (20 light) 
dynamo. The fou for the 40 horse- 
power Ide engine is now ready, and it is 


expected that the plant will start up on or 
about January 1. Ww. B. 
Boston, December 18th 
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OUR ST. LOUIS LETTER. 

In Tightening a Wire, Albert Junior, a 
lineman of the Missouri Electric Light and 
Power Company, came in contact with a 
live wire. e full current passed through 
his body, and the man was killed. He had, 
in violation of the company’s rules, neg- 
lected to wear rubber gloves, and it was 
owing to this that the accident occurred. 
Junior was 28 years old, and had been four 
years employed as a Jineman. 

The Mound City Street Railway Line is 
now —-. by electricity. It is working 
very smoothly under the Thomson-Houston 
system. 

Personal.—Mr. B. J. Arnold, of the St. 
Louis Thomson-Houston office, will short!y 
remove to Chicago, and will be succeeded 
by his brother, Ernest Araold. It would 
appear as though there will be a general 
change in all the St. Louis agencies.—Mr. 
Reese, of the Edison Company, has gone to 
San Francisco to take charge of their office 
there, while Mr. Horn takes care of the St. 
Louis branch —The Heisler Company have 

radually been removing their works to 

hiladelphia, and now have but a small 
rtion of their business situated here.— 

r. Wilson, of the Western Electrical Sup- 
ply Company, has left for Centralia, Il., 
to see to the plant he is about to erect there. 
—Mr. C. W. Hazeltine, of the Hazeltine 
Electric Company, left Saturday for New 
York. The new carbon protector of this 
company is meeting with approval from 
electricians all over the United States, and 
as soon as their machinery is set up they 
will put them in the market. At present 
samples only are being distributed.—Mr. 
George McKinlock, of the Southern Elec- 
trical Supply Company, has resigned the 
vice-presidency of that company in order to 
take an extended trip abroad. He sailed 
Saturday on the ‘‘ Etruria,” will visit Eng- 
land, Ireland and the Continent, and, in 
fact, will take a trip around the world. He 
will be absent a year. With Mr. George 
McKinlock’s departure, a new Richmond 
enters upon the electrical fieid in the person 
of a baby boy, the sonof Mr. Walter C. 
McKinlock. 

The Union Electrical Construction Com- 
pany report a good business for the past two 
weeks. They are at present placing a plant 
in the Artifical Ice Department of the Guesi- 
dick Brewing Company. 

The Construction Work for the Liggett & 
Meyer Tobacco Company’s works is being 
done by the Southwestern Engineering Com- 


pany. 

The Unicycle Elevated Electric Company 
have recently purchased three motors for 
their system at Fort Worth, Texas. 

Electric Lines were started in Carthage 
and Joplin, Mo. In both lines St. Louis 
capital is placed. ee 4 

t. Louis, December 12th. 


Westinghouse Electric and Manufactuar- 
ng Company. 

Readers of the ELEcTRICAL REVIEW, who 
have closely followed the news in our elec- 
tric light and power columns, need not be 
reminded of the immense business done by 
the above-named company. In order to 
carry on the rapidly extending business of 
the company ina satisfactory manner, the 
board of directors last week decided to issue 
$3,060,000 six per cent. preferred stock, par 
$50. A recent estimate of the company’s 
assets is $6,280,000, and the liabilities are 
placed at $3,642,045. 


FINANCIAL. 

Closing quotations of electric stocks, from 
F. Z. Maguire & Co., Electrical Securities, 
18 Wall street, N. Y., Saturday, December 
18, 1890. New York, Boston and Washing- 
ton Stock Exchanges. Pittsburgh closing 
December 12, 1890. 

NEW YORE. 
Western Union Telegraph Co.......-++++0+. +++ - 


American Telegraph & Cable. . 
Central and Geuth Ameriens.. 
































«*, The American Bell Telephone Cum- 
pany has declared the usual quarterly divi- 
dend of $3 per share, payable January 15, 
to stockholders of record, December 31. 


«", At Paris, the apparatus in connection 
with the Paris London telephone, will be 
provisionally installed at the Bourse. The 
telephone will be available night and day, 
and also on Sundays. 


«*, The Hudson River Telephone Com- 
pany bas nearly finished putting up a 
long distance line from Albany to Schenec- 
tady and Amsterdam. A line will also be 
run from Schenectady to Saratoga. 


»*, The Cedar Rapids, Mich., telephone 
exchange now has 305 subscribers, a net 
increase in the past ten months of 42. If the 
increase continues as at present, it will ne- 
cessitate the erection of new cables in the 
Spring, and an addition to the switchboard. 





ome 
The Financial End of It. 


The board of directors of the Edison Elec- 
tric Lluminating Company, of New York, 
have declared a quarterly dividend of one 
per cent., payable January 15, 1891. In ad- 
dition, the directors have declared an extra 
dividend of five per cent. on the capital 
stock, representing surplus earnings, payable 
in certificates convertible into stock at par 
whenever the company shall increase its 
capital beyond the present authorized 
amount, or redeemable in cash, at par, at 
the option of the company. Until so con- 
verted or redeemed these certificates will 
bear interest at the same rate, and payable 
at the same time, and in the same munner, 
as dividends may be paid on the company’s 
capital hereafter. These dividends will ac- 
crue to stockholders of record January 2. 
Convertible certificates will be delivered on 
and after February 2. 


The directors of the Western Union Tele- 
graph Company at their regular quarterly 
meeting on December 10, declared the usual 
dividend of 114 per cent. payable on January 
15, to stockholders of record on December 
20. The statement submitted by President 
Green showed that, while the estimated net 
earnings for the quarter ended September 
30, were $2,000,000, the actual revenue was 
$2,000,731. The approximate statement for 
the current quarter, based upon partially 
completed returns for the past and estimates 
for the balance of this month compares as 
follows with the actual returns for the cor- 
responding quarter last year. Net revenues, 
$2,000,000, surplus October 1, $10,733,832, 
an increase of $1,425,624; total, $12,733,832, 
an increase of $1,425,624; interest and sink- 
ing fund, $242,483, an increase of $8,633; 
balance, $12,491,349, an increase of $1,416,- 
691; dividends, $1,077,399, a decrease of 
$646,451; surplus, $11,431,950, an increase 
$2,081,413. 

The decrease in the amount of dividends 
paid is due to the fact that for the quarter 
ended December 31, 1889, an extra dividend 
of 34 was declared, amounting to $646,482. 


The Eastern Electric Cable Company, 
Boston, has declared its regular semi-annual 
dividend of three per cent. on its preferred 
stock, payable December 16. 





In an interview regarding the existing 
financial stringency, Mr. Chauncey M. Depew 
said the business enterprises of this steam 
and electric age of manufactured values and 
commercial exchanges made the currency of 
the country utterly incapable of meeting the 
demands of legitimate trade. Not only do 
the people lock it up, but the government 
also does it in time of a general scare by 
buying bonds. At present the importer and 
the wholesale dealer are so apprehensive 
about the ultimate results of the McKinley 


bill that they are keeping their money actu- 
ally out of circulation Sacouse of the pay- 


ment of these dues next February. 
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The Way of the Lightning. 


The following are a few facts that belong 
to every thurder-cloud : The lower surface, 
the surface next to the earth, is exceedingly 
uneven, and generally charged with positive 
electricity. Some parts of the cloud are 
much nearer the earth than others. Elec- 
tricity gathers in the largest measure at the 
lowest point, or is said to have at its lowest 
point the highest electrical tension. A 
highly-electrified water-cloud at the time of 
a powerful shower seldom exceeds in height 
a quarter of a mile (1,320 feet). When the 
electrical tension is sufficiently high, the 
electricity passes across the intervening 
atmosphere to the highest point, usually 
negative, but opposite to that of the cl: ud, 
on the earth, directly under the cloud. This 
passage is called a thunderbolt. During an 
electrical storm, if the air be very dry, then 
the lightnings are more zig-zag and the 
thunders more deafening. If the lowest 
electrified cloud be directly over a short 
object in the immediate vicinity of a tall 
one, the short object—it matters but 
little of what kind—will be ‘‘ struck.” 
This fact, that the way of lightning 
from a cloud to some object on 
the earth beneath is usually as direct as 
possible, will greatly help to a better under- 
standing of some of the mysteries of 
lightning. So that it is not always the 
highest object in the region of a prevailing 
thunder-shower that is struck, but that 
object which is directly under the lowest 
hanging cloud. It not unfrequently happens 
that a corner of a dwelling house is struck 
sooner than a tall chimney of the same, 
because the corner thereof was directly 
under the lowest part of the electrified cloud, 
Repeated and close observation will verify 
the truth of these sayings. 


Interesting Points About Electro- 
Magnets. 

In a recent Cantor lecture, Prof. Sylvanus 
P. Thompson discussed some very inter- 
esting features of the electro-magnet, 
presenting data not generally known, of 
which the following is an abstract : 

Round cores are better than square ones 
for electro-magnets, inasmuch as there is 
less leakage from core to core by reason of 
the smaller amount of surface; besides, 
there are no edges or corners to permit 
leakage, and the quantity of wire to induce 
a given number of lines of force will be less 
because the circle has a smaller periphery 
than a square. To make a magnet work 
rapidly the coils should not be distributed 
all along the core, but heaped up near the 
poles. Hughes made a number of researches 
and found out the best length and thickness 
of pole-picces for what is known as the 
Hughes magnet, namely, a permanent stecl 
magnet, generally a compound one, having 
soft iron pole-pieces, and a couple of coils 
on the pole-pieces only. He found that it 
was an advantage not to use too thin pole- 
pieces, as in that case the magnetism in a 
permanent magnet did not pass through the 
iron without considerable reluctance, and 
not to use too thick pieces as too much sur- 
face promoted considerable leakage from 
one to the other. The proportion eventually 
adopted was about six times the diameter, or 
rather longer. In further researches he 
used a magnet of shorter form and with an 
armature but three millimetres thick, one 





New LECLANCHE CONNECTION. 


A New Battery Connection. 


The Leclanche Battery Company, 149 
West Eighteenth street, New York, have 
just put upon the market the battery con- 
nection illustrated herewith. The makers 
claim that when it is used there will be no 
corrosion, no local action, and no develop- 
ment of resistance in the cell. These are 
common battery faults and a device which 
can correct them will at once prove of great 
value. Referring to the cut (1) is a washer 
made of a non-oxidizable composition which 
cannot be corroded with battery salts. A 
similar washer is placed on the opposite side 
of the carbon. Through these two washers 
and the carbon runs a zinc screw. A zine 
nut (2) is placed on the screw and turned up 
tight against the washer (1) to bind the 
whole tightly to the carbon. A flexible me- 
tallic connecting strip (3) not subject to 
oxidation or corrosion is placed upon the 
zine screw to connect the carbon pole of one 
with the zinc of another. Another zinc 
washer (4) prevents the strip (3) from being 
twisted when the nut (5) is screwed up. 
The zinc nut (5) screws up tight against the 
washer (4) to bind the connection and a 
check nut of zinc (6) is used to reinforce 
the nut (5). 

The screws on both the carbon and zinc 
are of the same size and thread, and the nuts 
of both are alike and interchangeable. No 
local action is possible between the carbon 
and the zinc screw because they do not 
touch, the electrical contact being made 
through the non-oxidizable washers. All 
cells sold by the Leclanche Battery Com- 
pany will be furnished with this connection, 
and future purchasers will thus be saved the 
necessity of providing wires for connecting 
the cells. 


centimetre wide and five centimetres long, 
the poles turned ovcr at the top towards one 
another. He tried various forms of arma- 
ture and found it decidedly an advantage to 
shorten the length of the armature so that it 


did not protrude far over the poles. 

Du Moncel made some interesting re- 
searches upon the effect of polar projectiors 
or shoes. He made a magnet with a core of 
round iron four centimetres in diameter, the 
parallel limbs of which were ten centimetres 
long and six centimetres apart. Two flat 
pieces of iron slotted at one end so as to be 
adjustable toward or from each other were 
mounted on the poles. Exciting this electro- 
magnet with a certain battery it was found 
that the attraction was greatest when the 
poles were pushed apart about one-fourth of 
the interpolar distance. At two millimetres 
apart the attraction was 900 grammes; at 10, 
1,012 grammes; at 15, 25, 40 and 60 the at- 
traction was 1,025, 965, 890, 550 respectively. 
With a stronger battery the magnet without 
shoes had an attraction of 885 grammes, but 
with the shoes 15 millimetres apart 1,195 
grammes. When only one pole was em- 
ployed the attraction which was 88 grammes 
without a shoe was diminished by adding a 
shoe to 89 grammes. These results would 
not be applicable to permanent magnets of 
steel, for the reason that putting an armature 
on an electro-magnet makes the magnetic 
circuit better, throwing more magnetic lines 
not only through the armature but also 
through the whole of the iron, inasmuch as 
you have a circuit of less reluctance with the 
same external magnetizing power in the coils 
acting around it. The presence of an arma- 
ture in some experiments referred to in a 
prior lecture, multiplied the total magnetic 
flow tenfold for weak currents and nearly 
threefold for strong currents. With a per- 
manent steel magnet, however, a number of 
lines of force are a fixed quantity and how- 
ever much you diminish the reluctance of 
the magnetic circuit you do not evoke any 
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more lines ; when the armature is away the 
magnetic lines arch across not only at the 
ends but from its flanks, the whole of the 
magnetic lines leaking somehow across the 
space ; when the armature is on, instead of 
arching out into space as free as they did, 
they pass for the most part through the arma- 
ture. Although the lines in this case mostly 
take one path, not a single lime has been 
added at the bend of the magnet, the total 
number of lines is absolutely the same. In 
other words, by putting an armature upon a 
steel horse shoe magnet you simply collect the 
magnetic lines, you do not multiply them. 

A popular superstition with regard to 
magnets is that you must gently remove the 
armature for fear of weakening the perma- 
nent magnetism. The fact of the matter is 
that the converse of this is the real truth. 
The armature should be applied gently, but 
it may be pulled off as suddenly as you 
like ; it does the magnet good rather than 
harm. It has often been proposed to in- 
crease the power of electro-magnets by 
interposing iron between the several layers 
of windings. Several such constructions, 
known as Camacho’s, Cancs’s and Varley’s 
have been patented. They are founded on 
fallacy, as the iron is far better placed either 
right inside the coils or right outside them, 
so that they properly constitute a part of the 
magnetic circuit. Another delusion is to 
suppose that forming the coils of iron wire 
is advantageous. The iron is so poor a 
conductor that an expenditure of six times 
as many watts must be made to produce 
equal magnetizing power to the copper coil. 

A magnet always tends to diminish the 
length of its magnetic circuit. Armatures 
are diawn in as near as can be to close up 
the magnetic circuit. A curious property 
of the hollow core is its effort to project an 
iron wire or nail inserted within it while 
magnetized. The magnetic circuit tries to 
cou. plete itself by means of the loose piece 
of iron or nail and therefore pushes it out so 
as to afford more surface for leakage. This 
projectile power is quite considerable, the 
device forming a sort of electro-magnetic 
pop-gun. 

In designing electro-magnets for use in 
alternating currents the core should be care- 
fully laminated. The rapid reversals of 
magnetism excited by alternating currents 
set up eddy-currents in every piece of un- 
divided metal within range. All frames, 
bobbin tubes, bobbin ends, must be care- 
fully slit or they will overheat. If 
a domestic flat-iron is placed on the top 
of the poles of a properly laminated 
magnet in an alternating circuit, the 
flat-iron is speedily heated up by the eddy 
currents generated within it. A copper 
disk or ring placed over the pole of such an 
electro-magnet is violently repelled, as de- 
veloped in a series of beautiful and elaborate 
researches, by Prof. Elihu Thomson. The 
explanation of this phenomenon is that there 
is a lag in phase between the current induced 
in the copper ring by the magnet and alter- 
nating current, which creates a repulsive in- 
stead of an attractive effort. 

The rapid action of electro-magnets is de- 
pendent, not so much upon their degree of 
magnetization, as upon electric inertia. The 
current in the circuit cannot suddenly rise to 
its full value. Obm’s law does not literally 
apply until the current reaches its full 
strength. Helmholtz establishes a formula 
for the value of the current at any sbort 
time, ¢ after it is turned on. The formulais: 


E R ;) 
i=— we * 
* 2 1l—e J 


Where i, means he strength of the current 
after a ' lapse of a short time?, E is the 
electro-motive force, R the resistance of the 
whole circuit, L the co-efticient of self-induc- 
tion, and ethe number 2.7183. If we as- 
sume any given case, as, for example, where 
E is 10 volts, R is one ohm, and L, the self- 
induction, is 10 quadrants, then we will have 
the following current strengths in amperes at 
the end of 1, 2,5, 10, 20, 30, 60 and 120 
seconds, respectively: .95, 1.81, 3.936, 6.343, 
8.646, 9.591, 9.975, 9.999. According to 
Ohm’s law, that is, with a steady current, 
the value would be 10 amperes ; but Helm- 
holtz’s law shows us that with the great self- 
induction which we have assumed to be 
present, the current at the end of 80 seconds 
has only risen up within 95 per cent. of its 
final value, and only at the end of two min- 
utes has practically attained full strength. 
lt will be noted that the time constant of 
the circuit can be reduced by either dimin- 
ishing the self induction or increasing the re- 
sistance. In electro-magnets the self-ioduc- 
tion may be diminished by connecting the 
spools in multiple arc, because half of the 
line current will go through each coil, be: ce 
the time constant of the circuit, when the 
coils are in parallel, will be a quarter of that 
which it will be when they are in series. On 
the other hand, the firfal magnetizing power 
of the two coils in parallel is only half what 
it would be with the coil in series. The gen- 
eral explanation attributing this result to ex- 
tra currents being induced in such directions 
as to help one another when the coils are in 
series and neutralize one another when they 
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are in parajlel, is fallacious, because which- 
ever way the current flows to make the mag- 
netism it is opposed in the coils while the 
current is rising and assisted in the coils 
while the current is falling by the so-called 
extra currents. If the current is rising in 
both the coils at the same moment, then, 
whether the coils are in series or in parallel, 
the effect of self-induction is to retard the 
rise of the current. 

The same theory of grouping will apply 
to battery cells. The amateur’s rule to ar- 
range the battery so that its internal resist- 
ance is equal to the external resistance is 
wholly wrong for rapid working. Suppose 
the line and electro-magnet togetber have a 
resistance of six ohms, and that we have 24 
Daniell’s cells each giving one volt and hav- 
ing an internal resistance of four ohms, and 
that the co-efficient of self-induction of the 
electro-magnet and circuit is six quadrants. 
With all the cells in series, the resistance of 
the battery will be 96 ohms, of the whole 
circuit 102 ohms, and the full value of the 
current .285 of an ampere. When all the 
cells are in parallel, the resistance of the bat- 
tery will be .133 of an ohm, total resistance 
6.183 of an ohm, and the full value of the 
current .162 of an ampere. According to 
the amateur rulethe cells should be arranged 
in four parallels, each containing six cells in 
series, which will make the internal resist- 
ance of the battery six ohms, total resistance 
of the circuit 12 ohms, full value of the cur- 
rent .5 of an ampere. Now the correspond- 
ing time constants in the three cases just 
noted will be in series .06 of a second; in 
parallel .96 of a second; grouped for maxi- 
mum steady current .5 of a second. It will 
thus be seen that when rapid working is re- 
quired, far better action is secured with cells 
in series thanin any other mode of grouping. 





OUR LONDON LETTER. 


Second Annual Dinner of the Institution 
of Electrical Engineers.—The second an- 
nual dinner was held on November 20, at the 
Criterion Restaurant, Dr. John Hopkinson, 
F.R.8., being in the chair. Among those 
present were the postmaster general, the 
Right Hon. H. C. Raikes, M. P.; the attor- 
ney-general, Sir R. G. Webster, Q. C., M. P.; 
the Astronomer Royal, Mr. W. H. M. Chris- 
tie, F. R.8S.; Mr. G. B. Berkley, vice-presi- 
dent of the Institution of Civil Engineers; 
Sir George Gabriel Stokes, M. P., president 
Royal Society ; Mr. J. Tomlinson, Jr., 
president Institution Mechanical Engineers; 
Sir R. Rawlinson, K.C. B., vice-president 
Institution of Civil Engineers; Professor Dr. 
Coleman Sellars, member of the Interna- 
tional Niagara Committee; Sir Stephenson 
A. Blackwood, K. C, B., secretary, general 
post oflice; Sir H. Trueman Wood, secretary 
Society of Arts; Mr. R. E. Crompton, Mr. 
Gisbert Kapp, Professor George Forbes, F. 
R. 8.; Professor W. E. Ayerton, F.R.S., 
vice-president; Mr. Alexander Siemens, Mr. 
F. H. Webb, secretary of the Institution of 
Electrical Engineers, and altogether about 
200 of the most representative men of the 
day. Mr. Raikes, who replied for Her Ma- 
jesty’s Ministers, expressed his diffidence in 
addressing himself to a task which had pre- 
viously been performed ~ the head of the 
present government, the Marquis of Salis- 
bury, ‘‘ who is a somewhat expert electri- 
cian,” and when there was another electrical 
expert near him inthe attorney-general. Re- 
ferring to the growth of telegraphic business, 
while the number of telegrams sent in 1871 
was 10,000,000, in 1889 it was 62,500,000. 
He said he recalled with feelings of pride 
that the post office had given to the Institu- 
tion of Electrical Engineers tbree of its pres- 
idents, Mr. Scudamore, Mr. Preece and Mr. 
Graves. He went on to refer to the relations 
of electricity to the various branches of the 
public service, the Board of Trade,the Admir- 
alty and others, and said the opening of the 
City and South London Subterranean Rail- 
way had given us all an opportunity of test- 
ing the use of electricity as a motive power. 
He finished with the following lines of con- 
gratulatory praise: 

It is impossible to forecast the enormous 
future before this particular branch of sci- 
eoce. You seem to have taken to yourselves 
the attributes of the whole of that Pantheon, 
the whole of those influences which in 
ancient days were supposed to dominate our 
sublunary life. But if I had to single out 
among those mythological deities any one 
which might seem more appropriately to be 
the patron or patroness of your science, I 
would say that you seem to me to have bor- 
rowed in a special degree the attributes of 
that goddess who, we remember—probably 
those of us who still retain the rudimentary 
features of our school training—adopted a 
threefold name and a threefold aspect. If 
you will permit me, I will conclude with 
those two lines with which our Latin gram- 
mar has made us familiar : 

‘“* Terret, lustrat, agit Proserpina, Luna, Diana, 
Ima, suprema, feras, sceptro, fulgore, sagitta.” 
As I was coming down here I thought I 
might venture to string together this little 

paraphrase of those lines : 

‘Our threefold goddess, with her magic spells, 
By turns alarms, enlightens and impels, 
While hangs the pale exchange upon her strings, 
Her lamp cheers cities, and her touch gives wings.” 
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Dr, Coleman Sellars was one of the re- 
sponders to the toast of ‘‘ Our Quests,” and 
said he was glad to have an opportunity of 
meeting face to face men whom he had 
before known only by name. For himself it 
was more than 200 years since his people had 
arrived in America, and yet there was not 
one drop of blood in bis body that was not 
English. They were brothers, and, as broth- 
ers, they must work in this great invention, 
He referred, at some length, to the project of 
utilizing the waters of Niagara. 

Mr. Raikes, in proposing ‘‘ The Institu- 
tion of Electricul Engineers,” pointed out 
that the Institution of Electrical Eugineers, 
then called the ‘‘ Society of Telegraph En- 
gineers,” was founded in 1871. The total 
number of members of all classes in 1872 
was 268. In the present year it was 1,738, 
an increase of 1,470. In 1872 there were 
only two ‘‘students” in the list, whereas 
now. there were 102. Referring to matters 
in which electrical engineering concerned 
our daily life, he recalled the system of 
block signals on railways, and the great 
advantage of synchronizing time in the most 
distant parts of the kingdom, and thus 
securing one cardinal time. This was of 
enormous benefit in regulating all sorts of 
matters connected with daily life and 
ordinary commerce. It was to the electrical 
engineers that they owed their system of 
120,000 miles of submarine cables, and 
within the limits of these islands 2,000,- 
000 miles of telegraphic system. That did 
not, he believed, include the telephonic 
systems, but on this burning question he 
would say as little as he could; with the 
expiry of the telephone patents in the course 
of the next year or two, a fresh field would 
be opened for the inventive genius of 
electrical engineers. 

Overhead Wires.—A bill for the regula- 
tion and control and, if necessary, the re- 
moval of overhead wires is shortly to be 
brought forward by the London County 
Council. 

The City and South London Railway.—To 
educate and thoroughly accustom the staff 
in the workings of the plant and lifts, a 
number of trains have been daily running 
on this line. In a few days it is eupested 
the Board of Trade will make their final in- 
spection and then the line will be opened to 
the public. Last Monday, His Serene High- 
ness Prince Hermann of Saxe-Weimar, pri- 
vately visited the —- journeyed in a 
special train to Stockwell, and en route in- 
spected the various stations and plant. Dr. 
Mather and Dr. E. Hopkinson explained 
the workings, and on the return journey the 
Prince traveled on the electrical locomotive 
and at the finish expressed himself highly 
pleased and gratified with all he had seen. 
The company are now promoting a bill for 
power to extend their line from the King 
William street terminus to the Angel at Is- 
lington. 

Birmingham.—The Board of Trade have 
been applied to ¥ two public companies, 
the Birmingham House to House Electricity 
Company and the Birmingham Electric Sup- 
ply Company, for provisional orders to en- 
able them to supply electricity for public and 
private purposes in the city. 

Telephone Appointment.—Mr. A. R. Ben- 
nett, lately connected with the National 
Telephone Company, has accepted a three 
years’ engagement as manager and chief en- 
gineer with the Mutual Telephone Company. 
His headquarters will be in London, and he 
has reserved to himself the right to practice 
also as a consulting engineer and electrician. 

New Cable.—The work of laying down 
the new cable of the Great Northern Tele- 
graph Company, between Newcastle and 
Gothenburg, which was begun on the 16th 
inst., was successfully completed on the 22d 
inst., and was at once opened for corre- 
spondence. The cable was manufactured by 
the Telegraph Construction and Maintenance 
Company, and laid by that company’s vessel, 
the ‘‘ Seine.” 

Paris.—The apparatus in connection with 
the Paris-London Telephone is to be pro- 
visionally installed at the Bourse, and will 
be available night and day, Sundays in- 
cluded. M. Fontaine calculates that in 1891 
or 1892 there will be required for the electric 
lighting in Paris motive power equal in 
round numbers to 32,000 horse-power. 

CHARLES FFRENCH. 

London, Eng.,; Nov. 28. 


The Tough Lineman. 
The crowd appalled, in mute p 
Gazed at the li who, susp 
Hung o’er the multitude so dense— - 
All fancied that his race was ended— 
But when they took him down 
These words the victim softly said, 
“1 s’pose it’s dark all over town, 
But I can't help it!" ‘‘ Aren't you dead?” 
They cried amazed-—* Praised be the gods!” 
“ Oh, no,” said he, “I’m pretty tough; 
They don’t make volts and ohms enough 
To kill me—I've sold lightning rods!” 
—N. Y. Herald. 
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The Postal Telegraph Company has been 
granted rights of way in Jackson, Mich. 
and Jeffersonville, Ind. 


Jacobs’ Feed-Water Heater. 


Charles Jacobs & Company, 45 Oliver 
street, Boston, have put upon the market the 
feed-water heatershown in the accompanying 
illustrations. The makers claim for it great 
efficiency, simplicity of construction and low 
cost. 

The shell is cast iron, and seamless drawn 
brass tubes expanded into tube-plates at top 
and bottom are used. The water chamber 
at the base bas a partition through the mid- 
dle, which causes the feed-water upon enter- 
ing the heater to pass upwards through the 
tubes on one side, and then downwards 
through the tubes °n the other side to the 
outlet. 


_ The exhaust chamber or shell, whose area 
is five times that of exhaust pipe, bas a par- 
tition extending upwards a portion of its 





BLOW OFF 
Fie. 1.—Jacoss’ Feep-WaTER HEATER. 


height, which causes the exhaust steam upon 
entering the heater to rise upwards and around 
the tubes on one side of partition, then down- 
wards and around the tubes on the other 
side, to outlet ; thus heating the feed-water 
to from 200° to 212° without back pressure 
on the engine. 

The drip opening at bottom of the exhaust 
chamber provides for the draining off of con- 
densation, while the blow-off in both sections 
of the base, allows for complete removal of 
all sediment. 

Should it at any time be deemed advisable 
to clean the tubes, it can be easily accom- 
plished by loosening the bolts of outer shell 





Fig. 2.—SECTION OF SAME. 


aud raising it by means of eye-bolt at the top, 
thus exposing the outside of tubes, then by 
removing the upper cap of water chamber, 
the inside of tubes can be reached. 


a 
Final Fees in Patent Cases. 

The Attorney-General, on the request of 
the Commissioner of Patents, has rendered 
an opinion of special interest to inventors 
and patent attorneys. The effect will be to 
do away with the practice of postponing in- 
definitely the issuance of letters patent by 
neglecting to pay the final fees within the re- 
quired six months, and then, before the ex- 
piration of two years allowed by law, apply- 
ing to have the application renewed. This 
programme in some cases has been repeated 
for many years, thus materially extending 
the life of the patent beyond the 17 years 
specified in the statutes. The Attorney-Gen- 
eral holds that a patent cannot be allowed on 
any application for renewal not filed within 
two years after the allowance of the original 
application. 
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..-. The Postal Telegraph Cable Com- 
pany at Cleveland, O., now have their through 
wires (52 in number) all underground and 
working satisfactorily. 


..-- Telegraphic communication between 
Germany and Italy is to be improved by the 
construction of a third line between the two 
capitals. The line will pass through Bava- 
ria and the Tyrol, instead of through Swit- 
zerland, as the existing lines do. Its length 
will be 1,210 miles, and it will consist of 
8 mm. bronze wire. According to the 
Elektrotechnische Zeitschrift, this is the first 
line from Germany to any foreign country 
in which bronze wire has been employed. 


.--. Senator Cullom is reported to have 
said that at the first opportunity he would 
ask the Senate to consider the bill agreed to 
at the last session, placing thetelegraph com- 
panies under the jurisdiction of the Inter- 
State Commerce Commission. The bill is 
drawn somewhat on the line of the Inter- 
State Act passed in 1888. It declares dis- 
criminations, greater charges for longer than 
shorter distances, rebates, drawbacks, etc., 
to be unlawful. The telegraph companies 
are allowed under the bill to do business for 
the United States and for State and muni- 
cipal corp@rations, and for the press, at lower 
rates than are charged for social and business 
messages, but provides that no discrimina- 
tion shall be made between publishers of 
newspapers. The bill is an important one 
and Senator Cullom thinks it will pass the 
Senate at the present session. 

; ome a 
Victoria Telegraph Service Improved. 

J. Wilson, superintendent of the Cana- 
dian Pacitic Railway, states that in the fu- 
ture there will Le no fear of a break in tele- 
graph communication with Victoria, B. C. 
The company is arranging for the purchase 
and submergence as early as possible in the 
Spring of a three-wire cable in the Gulf of 
Georgia. The cable now submerged there 
will be taken up and laid between Port Cres- 
cent, Wash., and Port Beecher, B. C., it 
having becn found that these places offer the 
best landings on the straits. The cable be- 
tween Victoria and Dungeness will also be 
kept in repair. This will furnish three dis- 
tinct lines of communication between Vic- 
toria and the muin land, and with the im- 
proved Pacific postal system from Seattle 
northwest to Port Townsend, and along the 
shore of the straits to Port Crescent, will, no 
doubt, meet all demands. Mr. Wilson also 
states that in the course of another week the 
Canadian Pacitic Railway will have a fourth 
wire in operation between Donald, B. C., 
and Winnepeg, Man., which, with the quad- 
ruples working from the former point to 
Vancouver, will place the company in a 
much better position than heretofore to 
handle their constantly increasing business. 

ee 


The Latest Figures. 
Whipple’s Reports for December publishes 
the following information : 
CENTRAL ELECTRIC LIGHT STATIONS. 


Stations in United States ............. 66.0... 1,513 
- CSTE eGd6.. Vebeiedeneeesdeedtes 107 
* usbibhGshciccen .eeusteboceceens 1 
” See waecescsnentes Suédscesecenve 9 
Total Stations.............. 1,630 
GAS COMPANIES. 
Companies in United States ....... ....... ... 
ae GED covceccoves coccsseseocccs 49 
= ae cdibcicnes vecwecnseeseces 1 
eee 1,018 
Companies operating Electric Lights, U.S....... 278 
Re “ “ J ‘anade... 90 
- " = - Mexico.... 1 
bcrddccecesessveccced 299 
STREET RAILWAY COMPANIES. 

Companies in United States .................0005 886 
er re ere 24 
OE CRT AE ae 910 

Electric Roads in Operation and under Contract 
6 ben0s6c0s6500cccusées sikipaie 248 
— Roads in Operation and under Contract P 

ME UBRBGR...ncccccccece covcccescssscccesescces 
Wass s covencencvsvocnced 254 
Cable Roads in the United States................. 4d 














* * The Columbus Iron Works Company, 
Columbus, Ga., is installing an electric weld- 
ing plant. 


* * Theconstruction of the East St. Louis, 
Venice and Madison Electric Street Railroad 
has been commenced and ties are now being 
laid. 


* * Newton, Kan., again bas light and 
motion. The electric lights and the street 
car line are in operation. The bank failures 
had stopped both. 


* * The Piedmont, Ala., Electric Light 
and Power Company have decided to run 
the dynamos of the station during the day 
for the purpose of supplying power to manu- 
factories. 

* * The Laredo, Tex., electric street car 
line has been in operation nearly a year, und 
it is said that the daily average mileage of 
the cars running over it exceeds that of any 
electric road in the United States. 


* * San Francisco, Chicago, Buffalo, Bos- 
ton, and hundreds of little places like Brock- 
ton, Mass., have railway companies whose 
sole motor is electricity. And where is 
Philadelphia ?—Philadelphia Novth Ameri- 
can, 

* * Ata recent meeting of the directors of 
the Lancaster, Pa., Electric Railway Com- 
pany,it was resolved to issue free tickets 
over their electric railway service to the 
letter carriers in uniform and newspaper re- 
porters of that city. 


* * The Edison Concentrating Works, at 
Humboldt, Mich., burned one night last 
week. Loss about $10,000, principally on 
machinery. It was at these works that the 
Edison electric process of separating the 
jasper from iron ore was first made a com- 
mercial] success. 

* * The citizens of Germantown, Pa., are 
bitterly opposed to the overhead electric 
wires. They have published a protest against 
the proposed ordinance granting privileges 
to two street railway companies to erect poles 
and use the overhead electric wire system of 
propulsion. Can it be that Philadelphia’s 
influence extends as far as Germantown ? 


* * The Tacoma and Steilacoom, Wash., 
Street Railway has been graded to Cham- 
ber’s Creek. There are 250 men and 60 
teams employed and two miles of the track 
have been completed. The Thomson-Hous- 
ton electric men are not far behind the track 
layers. The cars will be running to Cham- 
ber’s Creek, 10 miles distant from Tacoma, 
in a few days. 


** The street railway company will 
begin running cars from Minneapolis to St. 
Paul within a few days. It is proposed to 
run the cars at the rate of 25 miles an hour. 
This cannot be done, however, until the 
motors specially designed for this line arrive. 
Until they do, those now being run on the 
line to Grotto street will be used. They 
will be put through at the rate of 15 miles 
an hour. 


* * The outlook for the proposed electric 
railroad connecting the towns of Spencer 
and Leicester with Worcester, Mass., is now 
more hopeful since the selectmen of the two 
former places have given the problem of 
transportation by electricity a practical in- 
vestigation. They have recently inspected 
the systems of Boston and Attleboro. The 
largest part of the stock has been subscribed 
by the citizens of Worcester, Spencer and 
Leicester. 


* * In the Providence, R. I., common 
council, after postponement of more than 
a month, the ordinance permitting the Union 
Railroad Company to equip two of the 
street car lines with the single trolley over- 
head system of electric propulsion, came to 
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a vote last week. There had been con- 
siderable opposition in the hearings, and 
both opponents and proponents have sent in 
petitions representing several millions each 
of taxable property. After considerable 
discussion the ordinance was defeated, 23 
to 13. 

** Hon. John E. Craig, of Keokuk, 
lowa, speaking of street railways, gave some 
points of interest. He was instrumental in 
building a mile and one-half of electric rail- 
way in Keokuk, the population of which is 
16,000. The franchise and old horse car 
line on which people would not ride, cost the 
company $22,000, The first day the com- 
pany put on electric cars they carried 5,000 
people. The receipts for the first 16 days were 
$1,050. During the past two months, not 
including the 16 days above, the company’s 
net earnings, after deducting all expenses of 
running and interest on bonds, were $2,260. 
A year’s showing like this would be $8,500 
per mile net earnings. 

An Early Form of Telegraphy. 

Among the early devices for conveying 
information to a distance by means of sig- 
nals, the following is very 
ingenious: It was used by a 
Grecian general, 7ncas, who 
flourished in the,time of Aris- 
totle. It consisted of two ex- 
actly similar earthen vessels 
filled with water, each provided with a cock 
that would discharge an equal quantity of 
water in a given time, so that the whole or 
any part of the contents would escape in 
precisely the same period from both vessels. 
On the surface of each floated a piece of 
cork supporting an upright, marked off into 
divisions, each division having a certain sen- 
tence inscribed upon it. One of the vessels 
was placed on each station, and when either 
party desired to communicate with the other 
he lighted a torch which he held aloft until 
the other did the same, as a sign that he was 
all attention, On the sender of the message 
lowering or extinguishing the torch, each 
party immediately opened the cock of his 
vessel, and so left it until the sender relighted 
his torch, when it was at once closed. The 
receiver then read the sentence on the 
division of the upright that was level with 
the mouth of the vessel, and which, if every- 
thing had been executed with exactness, 
corresponded with that of the sencer, and so 
conveyed the desired message.—Popular 
Science Monthly. 





Conduit Couplings. 


The Interior Conduit and Insulation Com- 
pany, the sole manufacturers of interior con- 
duits, are continually striving to simplify 
the methods of construction of their system 
and to cheapen the cost of their goods. One 
of the most striking examples of their ener- 
gies in this direction isto be found in their 
new coupling or joint, which we illustrate 
herewith. 

The greatest amount of labor expended in 
the installation of the system is the most 
vital point of the whole, that is, upon the 
joint or coupling. 

The methods heretofore employed for 
making joints have been found satisfactory, 
but in order to insure perfect work, great 
care had to be exercised on the part of the 
workman, and it is with the idea of remedy- 
ing this that the new coupling has been de- 
signed and placed upon the market. 

The new joint will supplant and entirely 
dispense with the use of the threading tool, 
thread, coupling and connecting com- 
pound. The sleeve is made of soft, gal- 
vanized iron, and being of a slightly larger 
diameter than the tube itself, fits snugly 





Fie. 1.—NeEw Conpurt CouPLina. 


upon it. The tool,which is made in the form 
of a pair of pliers, serves to press the two 
slight corrugations upon the outside of both 
halves of the sleeve and into the body of 
tube, but does not in the least injure the 
latter or alter its internal diameter at that 
point. Joints so made are impervious to 
moisture and have great strength. By the 
new method joints may be made upon the 
floor or bench, and the lengths of the tubing 
lifted with safety to the wall or ceiling with- 
out fear of straining or opening the joints. 
It is confidently believed that the new tool is 
destined to become an important factor of 
every wireman’s kit of tools. 


Fishing with the Electric Light. 


A reporter, whom chance took to the 
water front, was treated in the course of his 
rambles among the hole-flecked wharves to 
a novel sight, says the San Francisco Chron- 
ticle. At the foot of Beale street he saw some 
20 men, women and boys sitting about a 
square mass of piling bordering an open sur- 
face of water, which was brilliantly lighted 
by a neighboring electric light, fishing. 
They rapidly pulled up their nets—for 








Fie. 2.—Toot ror NEw ConpDuitT CouPLine. 


Tt is reported that the Metropolitan 
Street Railway Company, of Washington, D. 
C., will expend $500,000 in equipping its 
lines with storage battery cars. 


The earnings of the West End Rail- 
way Company, of Boston, increased over 
$45,000 in November. The present average 
increase per day is over $1,000. 








A notable example of immediate and ex- 
ceptional popularity in literature is to be 
found in Mr. Eugene Field’s two dainty 
books ‘‘ A Little Book of Western Verse,” 
and ‘‘A Little Book of Profitable Tales,” 
recently issued by the Scribners, which have 
in two months’ time reached their fifth edi- 
tion. Col. Church's ‘‘ Life of Ericsson,” and 
Mr. B. E. Martin’s ‘‘In the Footsteps of 
Charles Lamb,” issued by the same firm, 
went into their second edition almost imme- 
diately upon publication. 


hooks were not used—each filled with from 
six to a dozen fish. Fish could be seen 
leaping frequently from the water. During 
the daytime the place is deserted by fish. 
At night, when the adjacent electric light is 
lit, the brightness attracts the finny wander- 
ers. They gather in such: numbers that to 
catch them with baited hooks would be tire- 
some. For this reason the crowds that 
gather there nightly fashion nets out of 
hoops and draw the strings close together. 
No bait is used, and the fish entangle them- 
selvesin the net by the dozen. A few nights 
ago one man caught 200 pounds of fish, 
mostly rock cod and sardines of unusual 
size. 


a> 


The new dam of the Hartford Elec- 
tric Light Company, crossing the Farming- 
ton River at Tariffville, Conn., is now fin- 
ished. The buildings on the river bank for 
generating the power for transmission, how- 
ever, are still in course of erection. 
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New York Electric Club. 

Mr. Herman Beach, of Bridgeport, Conn., 
was a recent visitor at the Club, and was en- 
tertained at dinner by Mr. Henry Dwight 
Stanley. 

Visitors from out of town have been very 
frequent oflate. Here area few of the many 
names: Fred. W. Royce, Washington ; Her- 
man Beach and Nelson M. Beach, Bridge- 
port, Conn.; Chas. M. Peck, New Haven; 
G.W. Hoyt, Danbury, Conn.; Geo. L. Beetle, 
Chicago ; C. A. Bragg, Philadelphia ; F. E. 
Pettingell, Boston; L. Halsey Williams, 
Pittsburgh; Jas. O. Clephane, Philadelphia; 
Henry Gustave Rogers, Washington; Jobn 
Siebert and August Kleb, Hanau, Germany; 
George Alfred Townsend, Washington, D. C. 

New Members of the Club were elected at 
the last meeting of the managers as follows : 
John B. Campbell, New York; W. J. John- 
ston, New York; J. Barre, New York; W. 
B. Cleveland, Cleveland,Ohio: J. M. Orford, 
Bridgeport, Conn.; Theo. Mosher, Chicago, 
Ill.; H. T. Paiste, Philadelphia; W.S. Had- 
away, Boston; Geo. W. Adams, Boston; 
Chas. L. Tolles, Hartford. 

Quite a Hartford Delegation was present at 
the Club Thursday evening of last week, in- 
cluding A. D. and C. E. Newton, and Chas. 
L. Tolles. For good looks this party would 
be hard to beat. 

The Regular Monthly Meeting of the Elec- 
tric Club will be held Thursday evening, 
December 18. Prof. Francis B. Crocker, of 
Columbia College, will lecture on ‘‘ Elec- 
trical Units of the Present and Future.” 
Professor Crocker will review the derivation 
of, and relations between, the present elec- 
trical units, and discuss the creation of other 
electrical units, which now are, or soon will 
be, required in electrical science and indus- 
try. Itis proposed to treat this subject, as 
far as possible, in a non-mathematical man- 
ner, and give the most important facts re- 
garding electrical units in popular, yet 
comprehensive, language. 

A Brief Business Meeting of the Electric 
Club will be held at 8 o’clock the evening of 
the lecture, to discuss proposed amendments 
to the By-laws. The lecture will begin 
promptly at 8.30. 

There was displayed on the Electric Club 
register, Saturday evening last, a unique 
combination of initials. Col. T. P. Ochiltree, 
T. P. O’Connor, M. P., and M. P. Handy, 
were the names registered, distinguished 
guests of member Joseph Howard, Jr. Such 
a heavy sprinkling of T’s and P’s and O’s 
and M’s was probably never seen before. 


Boston Electric Club. 

The Club held its annual meeting Decem- 
ber 11, and elected officers for the ensuing 
year as follows ; President, Capt. Eugene 
Griffin; vice-presidents, C. J. H. Wood- 
bury, C. L. Edgar; treasurer, F. J. Boyn- 
ton ; secretary, R. F. Ross ; historian, George 
W. Mansfield. 

An Excellent Crayon Portrait of the retir- 
ing president, Henry B. Cram, of the Bern- 
stein Electric Company, was formally pre- 
sented to the Club in a suitable speech, by 
Capt. Wm. Brophy, of the Electric Mutual 
Insurance Company. The committee on 
entertainment is arranging for a series of 


papers on electrical subjects this Winter. 
~_>-—-— 


Dr. Norvin Green, president of the 
Western Union Telegraph Company, says: 
‘* At this date more than one-third of all the 
telegraph mileage of wires and poles, and of 
the number of telegraph offices, in the world, 
is in the United States, and we do nearly 
one-third the business of all the rest of the 
world put together.” 








There was considerable excitement among 
the city officials in Newark one day 
recently, over a big cable containing electric 
wires which the New York and New Jersey 
Telephone Company were stretching on the 
telegraph poles on Halsey street, between 
Market and Bank streets. Mayor Haynes 
ordered the men to stop work, but they re- 
fused. to obey him. The foreman was ar- 
rested and taken to police headquarters, 
where he was locked up, and a squad of 
policemen were detailed to prevent the 
stretching of any more wire. 
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PERSONAL. 

Col. George L. Beetle, accompanied by his 
wife, is visiting New York, a guest of the 
Hotel Dam. The many friends of Col. 
Beetle will regret to learn that he is still 
suffering from the effects of the Western 
railroad-aecident of which he was a victim 
several months ago, but he expects his rest 
in the Bast will be of much benefit. 

The ‘Electrical Supply Company, of 
Chicago, have secured for their engineering 
department, the servicesof Mr. M.M. Wood, 
Jately district electrical engineer for the 
Edison General Electric Company, at Port- 
land, Ore. Mr. Wood’s extended experience 
in electric railroading and lighting will be 
of value to him in his new position. 

Mr. William B. Knight, ex-city engineer 
of Kansas City, Mo., died on December 6, 
from injuries received in a railroad wreck a 
few days before. Mr. Knight had been con- 
nected with many engineering projects of 
importance, and among other offices which 
he held at the time of his death was that of 
general manager of the Patton Motor Com- 
pany, of Chicago. 

Mr. Geo. W. La Rue has accepted the 
position of the general sales agent of the 
Crocker-Wheeler Motor Company. Mr. La 
Rue is an experience electric motor represen- 
tative, and was one of the earliest workers in 
theelectrical field, having managed the work 
of constructing telegraph lines in this coun- 
try and Mexico when men who understood 
such work were very scarce. 

Mr. William J. Hammer is now no longer 
connected with any one electrical interest, 
but has widened the field of his labors by 
opening an office in Temple Court, New 
York city, as a consulting and constructing 
electrical engineer. Mr. Hammer is making 
this announcement to his host of acquaint- 
ances by sending them a handsome brochure 
describing and illustrating the many impor- 
tant electrical projects with which he has 
been connected. Fac-simile letters from Ed- 
ison, Thomson, Wm. Wallace, James Alli- 
son, E. H. Johnson, Frank J. Sprague, 
Francis R. Upton, H. M. Byllesby and others, 
endorsing Mr. Hammer’s abilities, are in- 
cluded in the pamphlet. The ELECTRICAL 
Review knows Mr. Hammer to be one of 
the most fertile and active molecules in the 
body electrical to-day, and cheerfully adds 
its endorsement to those already mentioned. 
There is no need of wishing Mr. Hammer 
success, for that is sure to come to a man of 
his energy and experience. 

ast label laces 
Mr. Mackay’s Property Now. 

A deed of conveyance was placed on 
record December 11, in the Union County, 
N. J., clerk’s office, by which the stock of the 
United Lines and Postal Telegraph Com- 
panies, sold at public auction at 10 Liberty 
street, New York, by William Armstrong, 
referee, in pursuance of a judgment ob- 
tained against the telegraph companies by 
the Farmers’ Loan and Trust Company, and 
which was bid in by Robert G. Ingersoll for 
$390,000, has been transferred by him to 
John W. Mackay, who, by this, becomes 
the sole owner of the stock of the companies 
involved in the litigation. This deed of 
transfer is placed on record in every county 
in New Jersey through which the lines of 
the Postal Telegraph and United Lines Com- 
panies run. 

ee 

The Brush Electric Company has 
brought suit against the Marble City Electric 
Light and Power Company, of Rutland, Vt., 
for infringement on the double carbon arc 
lamp. 





The telephone wires in Ansonia, Conn., 
caused considerable trouble last week, 
and the principal fault was on new lines 
constructed last Summer. In building the 
new lines the construction gang did not allow 
for the action of heat and cold on the wire. 
In warm weather the metal was~ consider- 
ably expanded and the construction gang 
drew the wires just as tight as they could 
pull them. Now the cold weather is getting 
in its work and the metal contracts rapidly, 
and no allowance having been made for this 
the wires snap and break frequently. 


ELECTRICAL REVIEW 


To Celebrate the Work of the Inventor. 


The proposition for holding a celebration 
of the beginning of the second century of the 
American patent system has assumed definite 
shape. The subject has been carefully con- 
sidered by a Jarge number of interested per- 
sonsin Washington,and prominent inventors 
in other places have been consulted. Without 
exception, these persons strongly endorse the 
movement. Thecommissioner of patents, the 
director of the National Museum, and other 
government officials, take a deep interest in 
the undertaking, and will aid it in every 
proper way. The outline of a programme 
of the celebration, which has been suggested, 
provides for the preparation of as complete a 
history of the past 100 years’ development of 
American inventions and of the patent sys- 
tem as can be obtained. It is expected that 
the various branches of the subject will be 
treated by the most competent men who can 
be selected for the purpose, and who will 
deliver addresses or present papers to the 
meeting. It has been suggested that this 
would be a fitting occasion on which to in- 
augurate a movement to secure the erection, 
at the National Capital, of a monument to 
American inventive genius and statues of 
inventors, but Professor Goode, of the 
National Museum, expresses the opinion that 
the literature of the subject which will be 





The Shipman Engine. 

Our illustration shows the Shipman en- 
gine, an automatic petroleum-burning steam 
engine, especially adaptable for small iso- 
lated electric light plants. Three strong 
points claimed for it are uniformity of speed, 
a steady steam pressure and a regular supply 
and even level of water in the boiler, One 
of its essential points is that it is automatic, 
so that when once steam has been generated 
in the boiler, practically no further attention 
is required beyond that of opening and shut- 
ting the steam-valve whenever the engine is 
started or stopped, the fire, speed and water- 
feed being so arranged as to attend to them- 
selves. 

The engine is simple or compound and is 
built upon the same frame as the boiler. 
This latter is composed of tubes about 18 
inches long, which are screwed into a flat, 
oblong chamber at one end and closed at the 
other, and is fired externally. 

Two small aspirators or atomizers, taking 
steam from the boiler, suck up the petro- 
leum, which is used as fuel, from a chamber 
below, and drive it into the furnaces in the 
form of-a fine spray. Two torches ignite 
this spray as it passes inwards. 

When first starting, a sufficient pressure is 
required in the boiler to work the atomizers, 
and for this a hand air-pump is provided. 
A few strokes of this pump will suffice to 
start the fires, and it is only necessary to 
pump slowly for five minutes to raise 
sufficient pressure of steam to keep them 
going, 15 minutes in all being required to 
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brought out will form the best monument 
that could be erected. Another important 
proposition which has been made, is that a 
permanent association of inventors and man- 
ufacturers of patented inventions be organ- 
ized as a preparatory step towards united 
action in any matter of common interest. 
The question of patent legislation, as affect- 
ing such matters as a new building and 
better facilities for the patent office, more 
reasonable salaries for examiners, a court of 
patent appeals, etc., can, it is believed, be 
greatly and usefully influenced by such an 
association. The prometers of the World’s 
Fair earnestly desire the success of the pro- 
posed celebration and the organization of 
the inventors, for the reason that such action 
will be of immense value as a preparation 
for the congress of inventors which is to be 
held at Chicago. 

An executive committee, consisting of 
Hon. John Lynch, ex-member of Congress, 
chairman; Prof. J. E. Watkins, of the 
National Museum, secretary; J. W. Babson, 
of the patent office, M. C. Stone and Geo. 
C. Maynard, has been appointed, and the 

lan of action will soon be submitted to the 
nventors of the country. It is proposed to 
select a national committee of 100 leading 
men, representing all sections and -all in- 
dustries, to carry out the undertaking. Dur- 
ing all the discussion of the matter the elec- 
trical industry has been regarded as one of 
the most important, and the active co-oper- 
ation of the electrical fraternity is considered 
essential to the success of the celebration. 


get steam up to 100 pounds per square inch. 
The engine is built by the Shipman En- 
gine Company, 200 Summer street, Boston. 


—— The Thomson-Houston Electric Com- 
pany, through the Western Isolated Lighting 
Department, reports the following recent 
Bi-Metallic Mining Company, St. 
Louis, Mo., 200 incandescent lights; the 
Albert Dickinson Seed eens, Chicago, 
100 incandescent lights, and G. B. Lewis & 
Company, Watertown, Wis., 100 incandes- 
cent lights. 

—— The locomotives coming into Day- 
ton after night provided with electric head- 
lights attract considerable attention among 
traveling people and railroad men. Sitting 
in the cab of an engine supplied with this 
headlight is a decidedly new sensation. 
Small objects can readily be discerned at 
quite a distance off in good weather, and 
even the joints on the rails can be noticed 
many feet ahead. A headlight of this kind 
makes the track ahead as bright as day for 
a long distance.—Dayton, O., Times. 

—— The judgment of the Circuit Court 
at St. Louis, Mo., in the case of the Pike 
Electric Company against the Richardson 

mpany, has been reversed and re- 
ma , e action was brought to recover 
areasonable value for labor and material 
used in putting in an electric light plant in 
the drug company’s house. Before the plant 
was completed the house burned, and the 
electric company sued for what they claimed 
was due them under thecontract. The plain- 
tiff company obtained a judgment for $1,700. 
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—— Denver's two electric light companies 
will consolidate. 

—— Salisbury, N. C., wants an electric 
light plant. Write to the mayor. 


—— Itis reported that the electric light 
and gas companies of Annapolis, Md., will 
consvlidate. 

—— Cambridge, Ohio, has decided to put 
in an electric light plant at the expense of 
the town. It will cost $11,000. 

—— Each year Parisians take out 7,000 
patents, send and receive 50,000 foreign tele- 
grams and 8,000,000 city telegrams. 

— Roanoke, Va., will probably hold an 
election to decide whether or not to issue 
$12,000 for electric lights and $5,000 for a 
fire alarm system. 

—— Mr. J. P. Andrews, vice-president of 
the Edison Illuminating Company, of New- 
burgh, N. Y., died recently. Ata special 
meeting of the directors, resolutions of 
respect to the memory of the deceased, who 
was highly esteemed by all who knew him, 
were unanimously passed. 

—— At the annual meeting of the directors 
of the Albany, N. Y., Electric Illuminating 
Company held last week, Walter F. Hur- 
comb was re-elected president and the Hon. 
Edward A. Maher treasurer and general 
manager. The remainder of the old board 
of officers was also re-elected. 


—— The commission of the State Reser- 
vation at Niagara Falls met last week, in 
New York City, and discussed the question 
of assuming the expense of lighting the 
Park and Falls of Niagara by electricity. 
They decided to ask the legislature for 
$25,000 for maintenance and improvement. 


—— The German bank of Sheboygan, 
Wis., has assumed control of the Sheboygan 
Electric Light Company’s plant, and has 
also taken up the mortgage of $25,000 given 
by President Clarke, for the money of which 
he was robbed in Milwaukee a few days ago. 
Including the bank’s former claims against 
the company the plant costs it about $42,000. 

— It has not yet been demonstrated 
that there will be any economy in the city 
electric light plant, but there has cropped 
out a disposition to let the city go into all 
kinds of business and pay for its ‘‘ keep.” 
Practical men may be pardoned for being 
a trifle wary about trying on the Bellamy 
idea in Jamestown.—Jamestown, WN. Y., 
Journal. 


—— Ata recent meeting of the Somerville 
and Raritan, N. Y., Electric Light Company 
a new board of directors was elected, com- 
posed of Messrs. J. W. Ballantine, A. M. 
Young, James P. Major, James L. Griggs, 
James Brown, L. M. Coddington and D. K. 
Craig. The organization of the board was 
as follows: J. W. Ballantine, president ; D. 
K. Craig, vice-president ; James L. Griggs, 
treasurer ; James P. Major, secretary. It 
was decided to increase the capital stock 
from $80,000 to $50,000, in order to conduct 
a series of contemplated improvements. 

—— The Willamette Falls Electric Com- 
pany, of Hartford, Conn., is making some 
additions to the capacity of its electric light- 
ing plant. The central station was put up 
somewhat more than a year ago, and was 
installed with Westinghouse alternating cur- 
rent apparatus of a capacity of 6,000 incan- 
descent and 200 arc lamps. The plant is 
situated at Willamette, where the water- 
power of the ‘‘ Falis” is utilized in the gen- 
eration of the electric current. From the 


generating station to Portland is 12 miles, 
and for the pu of transmitting the cur- 
rent over this distance, the installation con- 
sists of 3,000 volts dynamos. The light 
and the plant in general have given great 
satisfaction. The demand has increased and 
the company has given the Westinghouse 
Company the contract for apparatus to fur- 
nish an additional 100 arc lamps. 





208 


Call Box Decision. 


Judge Shipman, of the United States Cir- 
cuit Court for the District of Connecticut, 
rendered a decision December 9 in regard to 
the Firman signaling apparatus used in dis- 
trict telegraph systems. Suit was brought 
under the patent of Leroy B. Firman, No. 
192,934, July 38, 1877, against the New 
Haven Clock Company. Judge Shipman 
held that there was no infringement. Fir- 
man’s device comprises a signaling device 
composed of two wheels, one of which—the 
cull wheel—contains unequally spaced 
notches which determine the call, the remain- 
ing portion of the rim being without teeth, 
the other wheel containing equally spaced 
notches to determine the special signal. 
After the call has been given, the teeth of a 
segment carried by the call wheel are brought 
into position to engage the teeth of the seg- 
ment of the signal wheel, which is capable 
of being moved iato position where its teeth 
will be engaged by the teeth of the call 
wheel. Theclaim upon which suit for in- 
fringement was brought was the fifth, as 
follows: 

The combination with a signal writing wheel, 
moved by the same power, when the latter is pro- 
vided with a number of equal spaced teeth, which 
write the signal desired by making a certain num- 
ber of equal spaced impulses, substantially as 
specified. er 

The alleged infringing apparatus was the 
invention of Frank B. Wood, provided with 
two signal wheels geared to each other and 
both coutrollcd by clock-work. The smaller 
wheel bas a series of equally spaced notches 
and tends to transmit a series of makes and 
breaks at equal distances apart. The larger 
wheel has certain portions of the periphery 
cut away. Both are acted upon by opposite 
ends of the sume contact spring. When 
both wheels are moved simultaneously inthe 
same direction the small wheel makes a con- 
tinuous series of contacts, those which are 
not needed being cancelled by the action of 
the cut away spaces in the larger wheel, the 
final result thus being to give the signal first 
and then the call. Judge Shipman held that 
if a literal construction were to be given the 
fifth claim involving a signal writing wheel 
with equally spaced teeth and a call writing 
whe }, regardless of the mode of co-opera- 
tion to produce the result, in combination 
with a source of power operating the two 
wheels in such a way as to transmit a signal 
at one operation, that then there would be 
infringement, but that such a broad con- 
struction was unwarranted by reason of the 
prior state of the art, and that the scope of 
the claim must be confined to substantially 
the mechanism described, namely, ‘‘two 
wheels moving by the same power in suc- 
cession and automatically, one of which pro- 
duces a part of the signal by its sole action 
and the other of which produces the signal 
by its sole action,” in spite of the fact that 
the Firman invention seemed to be the first 
one having two wheels which did both parts 
of the work automatically, inasmuch as two 
wheels acting in succession but operating by 
separate acts of the user had been known 
and a signal wheel sending in succession two 
sets of impulses had also been known prior 
to the Firman patent. 

<b 
Board of Electrical Control. 

At a meeting of the Board of Electrical 
Control, December 10th, after Corporation 
Counsel Clark had decided and approved of 
a proposition to allow the New York Sub- 
way Construction Company the right to sub- 
Jet its low tension business to a company 
known as the Empire Company, a messenger 
came in and handed to Mayor Grant an in- 
junction granted by Judge Dugro restrain- 
ing the board from granting the request. 
The courts will probably be called upon to 
settle the matter. 

—_—— os 


Annual Dinner of Edison Men. 

The office employés of the Edison General 
Electric Company, Seventeenth street and 
Avenue B, held their first annual dinner Sat- 
urday evening of last week,at Morello’s, West 
Twenty-ninth street. Some40sat down. Mr. 
J.Hutchinson,the assistant manager,occupied 
the chair, filling the same to the satisfaction 
of all. The dinner was all that could be de- 
sired. During the evening, music, instru- 
mental and vocal, and speech-making were 
in order. Amongst those present were: J. 
Hutchinson, assistant manager ; C. E. Esta- 
brook, John McGhie, A. Weber, James T. 
Robb, C. A. Stevenson, F. A. Steven- 
son, C. T. Wade, G. Stanmore, A. 
Metzger, G. Mais, A. B. Herrick, R. 
Lowitz, L. V. Vogel, J. F. Delamater, R. 
E. Gridley, C. J. Newall, J. B. Wicks, Fred. 
Kasselbaum, F, Stoltz; A. H. Thorne, J. H. 
Delaney, Frank Fisk, C. Noll, H. Hc ffman, 
T. Nivens and others. After the dinner a 
number of them adjourned to the employés’ 
ball, at the Lyceum, Thirty-fourth street, 
near Third avenue. 


ELECTRICAL REVIEW 


The New Bain Insulator, 


We present this week a cut of a new high 
resistance glass insulator, the invention of 
Mr. Foree Bain, of Chicago. The insulator 
is made extra strong and isespecially adapted 
to heavy work, such as carrying large 
primary wires, particularly feeder wires for 
electric railroad work. The corrugations 
which are made both outside and inside of 
the apron increase the distance from the wire 
to the pin fully 100 per cent., and it is 
claimed that water will in passing over the 
edges of the rings become thin and broken. 
and on reaching the inside of the glass will 
drop off rather than creep over 
the inner obstructions to the pin. 

In this insulator the many 
surfaces will reflect the light 
under the glass in such a way 
as to keep insects out, obviating 
a source of such annoyance 
where plain dark glass is em- 
ployed. This insulator will 
cost a little more to manufac- 
ture than the ordinary plain 
glass insulator, but the in- 
ventor claims that an advance 
of afew cents per mile in the 
cost of construction will not be 
apy objection where a high class 
of work is desired. 

Mr. Bain has assigned his 
patent to the Central Electric 
Company, of Chicago, who are 
now the sole owners and by 
whom the article is being placed 
upon the market. 


Electrical Supplies and Pies. 

The Keystone Electric Works 
have recently built a fine three- 
story business block on Four- 
teenth and State streets, says 
the Erie, Pa., Herald. The 
concern formerly occupied a 
modest store-room in a frame 
building on Peach street, north ~ 
of and near the Union Depot. — 
When it vacated the store its sign of ‘‘ Elec- 
tric Supplies,” etc., in large gilt letters, was 
left on the windows. Lately an eating house 
and lunch emporium has been established in 
the room recently occupied by the Keystone 
Works. But the “ Electric Supplies” sign 
still remains on the windows. 

In the latter are displayed toothsome pies, 
and nice cakes, and roasted fowl, and dishes 
of pork and beans, and other victuals in 
tempting array. Two Greene township 
farmers, who were seeing the Erie elephant, 

aused in their mad career before those 
unch-room windows recently and gazed 
at the display of delicacies in open-mouthed 
astonishment. 

‘<I say, Jake,” began the first agriculturist, 
with a nod at the provisions and the sign, 
‘*did you ever see the beat of that? Electri- 
cal supplies ! And there’s pies and chickens 
and sandwiches !” 

‘That knocks me out,” replied Jake, 
even more surprised than his companion ; 
‘* bless me if I ever heard of electrical grub 
before. But they do most anything in this 
big city nowadays. They run street cars by 
electricity, and you can’t see what’s moving 
them. Like as not they bake their pies and 
cakes and chickens by electricity.” 

And with another wondering look at the 
tempting lunch displayed in the windows, 
the farmers passed on, resolved to astonish 
the natives of Greene township on their 
return there with their tales of the electrical 
pies, chickens, beans and sandwiches the 
good people of Erie eat nowadays. 

_ oo 

petition was read to 

. Y., Board of Aldermen 





The followin 
the Brooklyn, 
last week :— 

‘‘Gentlemen—On behalf of the officers 
and stockholders of the Brooklyn Electric 
Light and Power Company, I respectfully 
and earnestly request that you will take as 
speedy action as possible on the numerous 
applications made by the company during 
the period of nearly four years past, asking 
for the privilege of lighting up a certain dis- 
trict of this city with arc and incandescent 
lights. The company has waited patiently 
for the granting of such franchise, and has 
suffered the loss of a large amount of money, 
and is still under great expense, and a large 
number of citizens of the eastern district 
have also waited anxiously for you to grant 
the privileges asked for by the company, in 
order that they may have the benefits of com- 
petition. If there are any reasons why the 
company should not be allowed to transact 
a legitimate business in this city, its members 
would like to know them. Your speedy 
action in the case would be no more than an 
act of justice to the company and to the cit- 
izens who desire to burn its lights. Respect- 
fully, 


‘*Noau L. CocHEv, 
** President B. E. L. and P. Co.” 
The petition was referred to the committee 
on lamps and gas, without discussion. 





EW BaIn INSULATOR— CENTRAL ELECTRIC Co., CHICAGO. 


BOOK REVIEWS. 
‘‘The Sidereal Messenger” for December 
has been received. 


A copy of the commemorative address 
delivered by Augustus Lowell at the twenty- 
fifth anniversary of the Massachusetts 
Institute of Technology, celebrated last 
June, has been received. 


The first installment of selections from 
** The Memoirs of Talleyrand,” which is to 
appear in the January Century, will contain 
a sketch of the author's strange and lonely 
childhood, an account of his entry into 





Parisian society, his estimate of La Fayette, 
some account of the beginnings of the French 
Revolution, a striking passage concerning 
the Duke of Orleans, an account of Talley- 
rand’s residence in England and America, 
and of a most interesting conversation be- 
tween Talleyrand and Hamilton on the sub- 
ject of free trade and protection. 

Seribners Magazine for December is a holi- 
day number (with a special bronze cover) 
containing seven illustrated articles, in which 
a remarkable list of artists is represented, 
including Robert Blum, Domenico Morelli, 
Harry Furniss, Howard Pyle, A. F. Jacassy, 
C. D. Gibson, W. L. Taylor and W. L. 
Metcalf. Among the contributions are Sir 
Edwin Arnold’s first paper on Japan ; Hum- 
phry Ward’s description of the famousLondon 
picture salesroom, known as ‘‘ Christie’s ;” 
W. H. Rideing’s picturesque account of Amy 
Robsart’s country; A. F. Jacassy’s article 
on a great contemporary artist—Domenico 
Morelli; and three short stories, which in 
feeling and motive are especially suited to 
the Christmas season. 

‘*Practical Electrical Engineering,” a 
complete treatise on the construction and 
management of electrical apparatus as used 
in electric lighting and the electrical trans- 
mission of power, published by J. A. Pen- 
man, 7 Warren street, New York. 

This book has been written to afford prac- 
tical assistance to electrical engineers. The 
rapid progress in electric lighting and trans- 
mission of power of late years is a sufficient 
warrant for a book especially devoted to 
these interests. In the engineering opera- 
tions involved in the construction of central 
stations and lighting and power systems, an 
engineering specialty is growing up, which 
involves not only the skill of electrical en- 
gineers but of mechanical engineers as well, 
a knowledge of the character, construction 
and requirements of engines and boilers, 
gearing, lubrication, masonry and other de- 
partments of mechanical engineering being 
as necessary to secure the best results as 
skill in planning the most suitable electrical 
installation. As stated in the prospectus of 
this work, the central station is taken as the 
text, and the various questions connected 
with it are discussed most fully; cognate 
subjects, however, such as Jead up to those 
most fully considered are also discussed. 
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The most eminent contributors have been 
secured to write upon the various subjects of 
which the book treats. Mr. Gisbert Kapp 
contributes the section devoted to the design 
and construction of dynamos; Mr. Anthony 
Reckenzaun contributes the section on tram- 
way work and that on secondary batteries 
and their applications; Mr. W. W. Beau- 
mont discusses questions relating to gearing 
and dynamometry; Mr. C. Capito treats of 
boilers and engines especially qualified for 
electric lighting purposes; Mr. J. Swinburne 
contributes the section on the manufacture 
of incandescent lamps, Mr. P. Sellon treats 
of the construction of arc lamps, and Mr. H. 
Swan contributes the part treating of interior 
wiring, fittings, safety devices and switching 
apparatus, 

The work is more practical than scientific 
in character, and is, therefore, better quali- 
tied to meet the wants of the active electri- 
cian. The eminence of the contributors 
above noted, all of whom occupy a distin- 
guished position in the electrical tield, would 
alone be sufficient endorsement of the work 
to make it sought after by every electrician. 
Its merits are far above the very modest 
claims urged in the prospectus. The book 
comprises 18 parts of between 30 and 40 
quarto pages, and will be delivered monthly 
or as published at 75 cents a part. It is a 
work which should, beyond question, be in 
the hands of every one who aspires to the 
title of an electrical engineer. Parts I, LI, 
I[I and X, are before us. The pages are 
copiously illustrated with fine engravings, 
which force home upon the reader the truths 
set forth in the text. Subjects of live im- 
portance are discussed in a manner which 
brings them within the mental grasp of 
an ordinarily educated reader. Many of 
the text books on electricity are freely 
sprinkled with difficult mathematical for- 
mula, the deduction of which is appreciated 
only by the few. In this work, however, the 
graphical method of illustration is freely 
adopted, thus enabling the eye to translate 
characteristics by means of curves, which 
mathematically expressed would be totally 
unintelligible except to the expert mathema- 
tician. Not only the electrical, but also the 
mechanical problems entering into the work 
of an electrical engineer are ably discussed. 
Steam-engines, gearing, quality of material, 
cost of building, maintenance, equipment, 
problems relating to central station site, 
foundations and numerous other subjects al- 
lied to lighting and power installations, all 
receive full consideration. We unqualifiedly 
commend the work to members of the elec- 
trical fraternity as one which will form a 
valuable addition to their libraries. 


The Street Railroad Pass. 

The street railroad pass, like ice, is no 
longer a luxury. It is too common for that. 
The taxes on the companies may arouse bit- 
ter complaint from stockholders ; they may 
profess themselves unable to accommodate 
their patrons by reason of poverty; they 
may overwork and underpay their men, and 
they may default in their interest account ; 
but the deadhead is always with them. Here 
in Newark, the Essex, the Rapid Transit and 
the South Orange Companies are all equally 
liberal, and it is a lonesome trip when a little 
book and a little ticket fail to indicate the 
presence of the alderman, the daily ngws- 
paper man or the ‘‘influential citizen.” Of 
course, where one railroad does it the others 
must follow suit ; but is it not about time 
that this petty bribery ceased on all lines, 
and the saving on this account were applied 
to some public benefit? Of course, the com- 
panies do not pay for these free rides ; that 
is done by. the people who pay their fares. 
The subject came up afresh last week when 
the Sunday Call again had occasion to decline 
passes ; but the nuisance of the pass is per- 
ennial, for it constantly makes impossible 
public benefits which the companies could 
otherwise easily be made to yield.— Newark, 

J., Call. 





> 


The Oakland and Berkely, Cal., Rapid 
Transit Company bas awarded the contract 
for building a car house 50x190 feet. The 
company will have nearly 12 miles of track 
when it. begins operations next Spring. 
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New Business of the Westinghouse 
Company. 

Since December 1, the Westinghouse 
Electric and Manufacturing Company have 
received contracts for alternating current 
electric lighting apparatus for a capacity of 
5,650 incandescent and 120 arc lights. 
Olean, N. Y., has contracted for an increase 
of its plant, and when the new apparatus 
has been installed, the plant will have 1,400 
incandescent lamps capacity. 
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of the station. The company now had a 
generating power by which it was enabled 
to furnish 21,000 sixteen candle-power in- 
candescent lamps. A few weeks ago the 
Westinghouse Company received another 
contract for the installation of one of its 
8,000 light apparatus. This will give the 
Missouri Electric Light and Power Company 
alternating current apparatus with a gener- 
ating capacity of 24,000 incandescent lamps, 
which makes it, probably, the largest alter- 
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Iron Roofs. 

Our illustrations show a roof built by the 
Berlin Iron Bridge Company, of East Berlin, 
Conn., for the Ansonia Brass and Copper 
Company, at Ansonia, Conn. The drawing 
was made from a photograph taken from a 
point in the trusses. 

The trusses are entirely of iron, connected 
by wooden purlins and covered with matched 
boards and tin. Between the two buildings 
the trusses are supported on columns and 
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Getting Ready for the Providence 
Meeting. 

The Committee on Exhibits of the National 
Electric Light Association has issued the 
following notice under date of December 13: 

In connection with the meeting of the 
National Electric Light Association, in Provi- 
dence, R. I., on February 17, 18 and 19, 
1891, it is proposed to hold an exhibition of 
electrical apparatus and appliances, espe- 
cially such as are used in the business of fur- 
nishing light and power. 
To this exhibition all as- 
sociate members are earn- 
estly requested to contrib- 
ute. 

A suitable ball has been 
secured opposite the hotel 
which will be the associa- 
tion headquarters, and 
through the courtesy of 
the Narragansett Electric 
Lighting Company, all the 
electric current necessary 
will be provided. There 
will be run into the hall 
three circuits, viz.: 1st, 
An incandescent alternat- 
ing current converted to 50 
volts ; 2d, a 500 volt di- 
rect current from Thom- 
son-Houston generators ; 
3d, an are current of 6,5 
amperes. 

There will be no charge 
for space or current to 
exhibitors, who must, how- 
ever, be associate mem- 
bers of the association. 
The installation and care 
of exhibits will, of course, 
~. be at the expense of exhib- 
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Fic. 1.—Enp View or Iron Roor or THE ANSONIA BRASS AND COPPER CoMPANY, BUILT BY THE BERLIN IRON BripGeE CoMPANY. 


The alternating current electric lighting 
plant of the Missouri Electric Light and 
Power Company, in St. Louis, Mo., has 
grown so rapidly that it has now become 
one of the largest central station plants of 
alternating current electric lighting in the 
United States. The Company was organized 
in the early part of 1887, with apparatus of 
a generating capacity of 12,000 lights. This 
was the first contract for Westinghouse alter- 






nating current apparatus which had come 
from St. Louis. An increase soon had to be 
made in the generating capacity. A 3,000 
light Westinghouse alternating current 
dynamo was added, and for a time the im- 
mediate wants of the company’s patrons for 
lighting were complied with. But it was 
only temporary, and then the company 
added two more 3,000 light Westinghouse 
alternating current dynamos to the capacity 


nating current central station plant in 
America west of the Allegheny mountains. 

The Pennsylvania Railroad Company is 
rapidly increasing the number of electric 
light plants along its lines, where a good 
light is of the greatest consequence and ad- 
vantage to the railroad. Some time ago, 
the Westinghouse Company installed a 


plant of its alternating current arc light ap- 
paratus at the Altoona shops. 


The opera- 


Ecevation, 





heavy plate girders. The trusses are designed 
to conform in outline to other adjacent 
buildings. The building consists of two 
parts, that shown on the left (Fig. 2) being 
250 feet long by 110 feet wide, and that por- 
tion shown on the right being 91 feet long by 
70 feet wide. The trusses are placed 10 feet 
apart and have sufficient capacity over the 
portion where the lighter machinery is placed 
to lift 8,000 pounds, and certain trusses cov- 








As this meeting may be 
virtually said to mark the 
close of the first decade 
of electric lighting com- 
mercially, it is suggested that as far as 
possible, efforts be made to show the pro- 
gress in the art, by exhibiting the earlier 
forms of apparatus and uppliances, to- 
gether with those embodying the latest im- 
provements. 

The exhibition will be open on Tuesday, 
February 17, andclose on Thursday evening, 
February 19, and it will be open day and 
evening. Exhibits may be installed on the 
Saturday and Monday pre- 
vious, and removed on the 
following Friday. 

It is expected that this 
exhibition will prove very 
attractive to the Provi- 
deuce public, as well as to 
the members of the asso- 
ciation. To exclude the 
street gamin element, a 
nominal admissjon fee (25 
cents) will be charged, but 
it is intended to circulate 
complimentary invitations 
freely among the represen- 
tative business men of the 





Fie. 2.—PLaN AND ELEVATION oF Fig. 1. 


tion of that system has given such satisfac- 


tion that the railroad management lately de- 
cided to have a similar plant put up at Wall 
station, which is one of the most important 
points on the entire Pennsylvania Railroad 
system. The plant will havea capacity of 
120 arc lamps. 

The electric light plant at Wilmerding, 
Pa., the new town near Pittsburgh, where 
the Westinghouse Air Brake Works are 
located, is now being increased from a 
capacity of 1,500 to 2,000 lights. 


ering the portion of the building where the 
heavy machinery is located have a capacity 
to lift 18,000 pounds. Where the conditions 
of span and loading are extreme, as in the 
present case, a roof can be built nearly if not 
quite as cheaply of iron as of wood. 

A large number of electric light stations 
recently built are constructed with these 
iron roofs.. This is a class of high grade 
work that the REview is pleased to com- 
mend at all times. 


city, and exhibitors will 
be supplied with as many 
complimentary tickets as they may desire to 
distribute. 

As space is limited and will be allotted in 
the order in which applications are received, 
it is desirable that all intending exhibitors 
fill out the accompanying blank, and send it 
to the chairman of the committee prior to 
January 15, 1891, at which date all allot- 
ments of space will be made. 

Committee on Exhibits: C. H. Barney, 
chairman, 20 Cortlandt street, N. Y.; Henry 
B. Cram, Boston, Mass.; Van A. Thomas, 
Providence, R. I.; Wm. J. Hammer, New 
York city ; George C. Maynard, Washing- 
ton, D.C.; Wm. A. Kriedler, Chicago, Ill.; 
Luke Lilly, Cincinnati, O. 

——_ - ao —————_ 

The Appleton, Wis., counci] has found 
it necessary to have the city lighted 
by electricity, because, it is said, so many 
women are insulted nights on the dark 
streets. The city will issue bonds for $43,- 
000 to put in an electric plant for the public 


lighting. 

















Roland T. Oakes & Company, 
electrical contractors, of Holyoke, Mass., 
have just finished tubing and wiring a college 
fraternity house and Professor H. H. Mills’ 
residence at Amherst, Mass. Several Holy- 
oke contracts have also recently been com- 
pleted. 


The Mather Electric Company, 
Manchester, Conn., in addition to the many 
improvements and enlargements made during 
the past season, has procured a new 75 
horse. power boiler which will soon be placed 
in position to meet the increasing require- 
ments for power. 


The Weston Electrical Instru- 
ment Co., Newark, N. J., are just now 
completing some new electrical instruments 
which will soon be put upon the market. 
Their manufacturing facilities, including 
special tools and expert help, are of a supe- 
rior character. Business is brisk with this 
company, the increase having necessitated a 
removal to larger quarters at 114 and 116 
William street, Newark. 


The Arcade File Works, the oldest 
existing, and one of the largest and most 
enterprising concerns in the country, lo- 
cated at Sing Sing, N. Y., are considering 
the advisability of moving their entire plant 
to a location where increased facilities for 
manufacturing may be had. They find this 
step necessary owing to the steady growth 
of their business and lack of space in which 
to extend their works. The concern em- 
ploys about 150 hands, and propose enlarg- 
ing so as to double their production. 


The Westinghouse Electric and 
Manufacturing Company completed 
during November a month of business which 
has been one of the largest in the history of 
that corporation. The company shipped an 
aggregate of incandescent alternating cur- 
rent light machines of 30,000 sixteen candle- 
power lamp capacity. Among the places 
where the Westinghouse system has been in- 
stalled are: Philadelphia, Pa., 750 incandes- 
cent and 800 arc lamps; South Omaha, 
Neb., 750 lights: Ballston, N. Y., 750 lights; 
Lima, O., 1,500; Aspen, Colorado, 750; 
Wellsburg, W. Va., 500 incandescent and 
25 arc; Charleston, W. Va., 750 increase; 
Portland, Oregon, 100 arcs. 


Joseph Ketchum & Company, 
46 and 48 Lexington avenue Brooklyn. have 
recently equipped an extensive plant for the 
manufacture of cold process lead casing 
presses. The method employed is covered 
by recent patents and they claim a more 
homogeneous product and entire absence of 
pin holes and granulation. We understand 
that they not only cover cable at their 
establishment but are prepared to equip 
cable and wire manufacturers with their 
presses under favorable conditions. The 
samples of their work certainly seem to 


bear out their assertions regarding the 
quality of their product. They are also in- 
troducing a new insulating compound which 
is said to possess peculiar and valuable 


properties. 
a eel 


To Bid Again. 

The gas commissioners, on December 11, 
decided to advertise again for bids for light- 
ing the city of New York by electricity dur- 
ing 1891. Bids will be opened December 23, 
at one o'clock. . If the average price ap. 
proaches 40 cents per lamp, per night, it is 
said that contracts will be made. The latest 
batch of bids averaged not quite 44 cents. 








: FO LE T.—Two elegant lofts in 
new brick factory, 25x60, light 


all around, within five minutes of 
depot to all Rail Roads of the country. 
Power if desired. Rent low. 


CURLEY & BURCHARDS, 


38 FRANKLIN ST., GREENPOINT, L. |. 
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+ PAISTE PORCELAIN PENDANT CUT-OUTS IN STOCK +- 


We 





Must be Sold to make Room for a New 


Line of Goods. 


Make us an offer on the Whole or in Parts, 


WILL BE SOLD CHEAP. 


SAMPLES FORWARDED FREE. 








ZS 


H; .T. PAISCE, 


{2th and Market Sts., 


PHILADELPHIA, PA. 





NOTICE TO INVENTORS. 


THE ELECTRICAL REVIEW PATENT BUREAU 


Is splendidly equipped for transacting patent busi- 
ness—procuring patents in the United States and 
foreign countries, and reporting on infringement, 
validity, patentability, etc. 

It was Established to Supply a Real Want, indicated 
by numerous inquiries for an attorney familiar 
with both Patent Office procedure and Electricity. 

Its Manager was for many years an examiner in 
the Electrical eo or of the United States 
Patent Office, and has had a wide experience as an 
attorney. 


If you want Prompt and Efficient Work at moderate 
rates, write the Patent Bureau when you have need 
of assistance from a patent attorney. 


U. S. and foreign patents secured ; caveats, trade- 
marks, labels, design patents, copyrights. Special 
searches and reports on validity or infringement 
necessary in prosecuting or defending patent suits. 


Burnley Dry Battery 


PATENTED JAN., 1890. 


STRONCER 
than any Open 
Circuit Battery 
on the Market. 
BETTER than 
any other Dry 
Battery yet pro- 
duced. 

i ~ Most compact 
main size and 
cheapest. 90 









macents per cell. 
Discounttothe 

ms” Trade and in 
quantities. 


J. H. BUNNELL & CO., 


Sole Manufacturers and General Agents, 


76 CORTLANDT ST., N.Y. 


THE LAW BATTERY 


($ THE CHEAPEST BATTERY ON THE MARKET. 


We think twice 
before spending 
a Dollar and 
would advise you 
to do the same. 

We make a 
specialty of Pure 
Zinc and Pure 
Sal-Ammioniac. 


LAW TELEPHONE CO., 


85 & 87 JOHN ST., NEW YORK. 








) a YOU HAVE A BATTERY—Gravity 
or Leclanche—use the Delany battery 
strip. It prevents the salt from creeping, 
keeps batteries and shelves clean, prevents 
local action, and prolongs life of battery. 
Warranted. Price per dozen—G@ravity, 
60 cents ; Leclanche, 50 cents. 
Patrick B. Deany, 
Soutn Orange, N. J. 





** L advise all parents to have their boys 
and girls taught shorthand writing and type- 
writing. A stenographer who can type- 
write his notes would be safer from poverty 
than a great Greek scholar.”—CHARLES 
READE, on ‘‘ The Coming Man.” 


REMINGTON 
STANDARD TYPEWRITER. 








For {5 years the Standard, and to-day 
the most perfect development of the writin 
machine, embodying the latest and highes 
achievements of inventive and mechanical 
skill. We add to the Remington every 
improvement that study and capital can 
secure. 


Wuckoff, Seamans & Benedict, 
827 BROADWAY, NEW YORK. 











MANUFACTURED BY 


Charles A. Schieren & Co., 


45, 47, 49, 651 FERRY ST., 
Cor. CLIFF ST. 


BRANCHES: === 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON DECEMBER 9, 1890. 








442,104 Electric signal for engines; Michael 
Conley, Chicago, Ill., assignor of two-thirds to 
James C. Ricketson and Frederick B. Ricketson, 
Milwaukee, Wis. 

442,114 Electric gate; Harleigh Gillette, High- 
land Park, Ill. 

115 Tanning by electricity; Lorentz A. Groth, 


London, En . 

442,1 trical vote recorder; 
Locks, Hoosick Falls, N. Y. 

442,127 Hanging device for electric arc lamps; 
James A. Lounsbury, Chicago, IIl., assignor of one- 
half to G. A. Edward Kohler, same poe. 

442,139 Multiple telegraph or telephone; Abner 
M. Roseburgh, Toronto, da, assignor to the 
American Bell Telephone Co., Boston, Mass. 

442.140 Circuit for electric railways; Frank W. 
Sabold, Albany, N. Y. 

442,148 442,145 Multiple switchboard system. 
442,144 442,146 Telephone exchange apparatus; 
Chas. E. Scribner, icago, Ill., assignor to the 
Western Electric Co., same place. 

442,162 Unde und electric conduit; Homer H. 
Young, Kansas City, Mo. 

442,173 Electric motor or dynamo electric ma- 
chine; Chas. E. Dressler, New York, N. Y. 

, Method of and apparatus for manufac- 
turing secon battery electrodes; James G. 
Johnston, Denver, Col. 

442,208 Separating diaphragm for electrolytic 
cells. 442,204 Diaphragm for electrolytic cells. 442,- 
832 442,334 442,396 442,594 Electrolytic apparatus. 
442,333 Apparatus for use in electrolysis. 442,335 
Process of treating asbestos. 442,336 Carbon elec- 
trode and method of making the same; Isaiah L. 
Roberts, Brooklyn, assignor of one-half to Thos. H. 
McGraw, Poughkeepsie, N. Y. 

442, regulator for electric motors; 
William W. Schiffmann, St. Paul, Minn. 

442,232 Attachment for span wires for suspended 
electric conductors; Frank Mansfield, New York. 

442,267 Telegraphy; Edward B. Ives, New York, 
N. Y., assignor to James M. Seymour. same place. 

442,270 Device for attaching incandescent elec- 
tric lamps to gas fixtures; Norman Marshall, Bos- 
ton, Mass., assignor to the Star Electrix Co., Phila- 
delphia, Pa. 

442,287 Incandescent lampsocket; Geo. W. Hunt 
and Albert E. Rich, Brooklyn, N. Y. 

442,827 Mechanism for controlling torpedoes, 
ete.: Geo. R. Murphy. London, England. 

442,388 Relay. 442.339 Charging rg for 
switch and signal mechanism; Jens G. Schreuder, 


gewood, Pa. 

442,342 Telephone toll station; John W. Vaughn, 
ty, N. J., assignor to the Vaughn Auto- 
matic Machine Co., of New York. 

412,344 Elevator operating mechanism; Chas. 
Whittier, Boston, Mass. 

442,347 Railway car telegraph; Craig R. Arnold, 
Sharon Hill, Pa. 

442.365 Electric traction-increasing 
Mark W. Dewey. Syracuse, N. Y. 

442,370 Electric connector; William H. Garland, 
Weymouth. Mass. 

442,885 Electric leak or flow detector: Gustave S. 
Neu, New York. assignor of one-half to Chas. H. 
Simmons, Brooklyn, N. Y. 

442,390 442,391 Secondary battery; James K. 
Pumpelly. Chicago, Il. 

442,407 Electric railway; Merle J. Wightman, 
Hartford, Conn. 

442,415 Pulley attachment for electric lamps; 

os. H. Brady, New Britain, Conn. 

442,423 Method of and apparatus for measuring 
electric currents; Stanley C. C. Currie, Philadel- 

hia, Pa , assignor, by mesne assignments, to the 
United Gas Improvement Co., same place. 

442,428 Process of making metal tubes, etc.. by 
electro-deposition; Francis E. Elmore, Cocker- 
mouth, County of Cumberland, England. 

442,446 Trolley wire hanger; Henry H. Luscomb, 
Boston, Mass.. assignor to Chas. Tennant Lee and 
the Gould & Watson Co., both of same place. 

442,451 Ceiling block; Harry T. Paiste, West- 
chester, Pa. 

442,452 Ceiling block; Harry T. Paiste, Phila- 
delphia, Pa. 

442,459 Electric motorand frame; Albert Schmid, 
Allegheny, assignor to the Westinghouse Electric 
Co.. Pittsburgh, Pa. 

and hoods; 


Sylvanus D. 


system; 


442.472 Holder for electric lam 
Geo. L. Batchelder, Bloomington. Til. 

442,473 Electric bell; Chas. B. Beers and William 
B. Tuttle, Bridgeport, Conn. 

442.475 Slot switch for conduit systems of rail- 
ways; Francis O. Blackwell. Boston, Mass., assignor 
to the Thomson-Houston Electric Co. 

442,497 Printing telegraph; William W. Taylor, 
Mansfield, Mass., assignor of one-half to Ellen 
Maria Leavene, Providence. R. I. 

442.501 Electric meter; James J. Wood, Brook- 


lyn, N. Y. 
442.516 Galvanic battery; Clarence E. Dutton, 
Jr., Washington, D.C. 

442.575 Conductor for house lighting; William 
H. Eckert, New York, and William H. Gregory, 
Brooklyn, N. Y, 

442,577 Shade and reflector for electric or other 
lights: William S. Fraser, Pittsburgh, Pa. 

442.580 Electric arc lamp; William B. Hender- 
son, Crafton. assignor of one-half to John T. Birch, 
Pittsburgh. Pa. 

442.588 Electric switch; Norman Marshall, Boston. 








ELECTRIX SWITCH. 


ELECTRIX SPECIALTIES. 


Endorsed the World over by Users. 


Simple. Reliable. [ndestructibie. 


DEALERS REPORT QUICK SALES. 
CORRESPONDENCE INVITED. 


THE STAR ELECTRIX C0., 


1320 Wallace St., Philadelphia, Pa, 
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——— THE HIGHEST 


sys AND STRONGEST WIRES gp 


——- ARE THE — 





ElisTénge 


AMERICAN CIRCULAR LOOM COMPANY'S 


“CANVAS JACKET” 
2 . 





8% 25 Settee ipeerss etre ta 
— settiete aii Pes 
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. ad 23 +0 
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BOSTON: 620 ATLANTIC AVENUE. 
SELLING AGENTS: 
NEW YORK.—B. and 


8s. - ane ment Co., 115 Broadw: 
CHICAGO.—Illin ~ . lec! Material Co , 341 Rooke er, Buildin ng. 
PHIL ADELPHIA, —Clay & —~ epper —. 1220 Filbert Stre 
PITTSBURGH.—Mill and Mine Ele ¢. Equipment Co., O5 Fifth Ave. 





AN EXCELLENT ARTICLE. 





oe: > INSULATING > 





MANUFACTURED ONLY BY 


THE STANDARD PAINT GO., 
S92 Maiden Lane, New” York. 





mp Porcelain Electrical Supplies and Specialties, 


EMPIRE CHINA WORKS, 
144166 Grome St, OREENPOIN, BROOKLTY, B ¥.1. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL 
and GUARANTEED NON-CONDUCTIVE for all ELECIRICAL PURPOSES 











Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, AOID, AND WATERPROOF. GRIMSHAW TAPR. 


NEW YORK INSULATED WIRE Co., 
Secretary. Sole Manufacturers, 


‘649 & 651 BROADWAY. WN- Y. 


CARDEW VOLTMETERS. 


These are the only standard Voltmeters that can be used on 
ALTERNATING as well as DIRECT CIRCUITS. 














DIRECT READING. DEAD BEAT. 
CAN BE LEFT IN CIRCUIT CONTINUOUSLY. 





Send for Catalogue 1-66 of Electrical Test Instruments. 


QUEEN & CO., PHILADELPHIA. 


THE HORIZONTAL 


| Drilling » Boring Machine 
IS A SPECIAL TOOL FOR BORING THE 
FIELDS and BEARINGS of DYNAMOS and MOTORS, 
Its Product'Exceeds that)of Three Boring Lathes. . 


Newark Machine Tool Works, 
Newark, N. J. 











Send for particulars to the 











SUGENE F. PHILLIPS, Presipenrt. W. H. SAWYER, Sec. & Exxecrnrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


! y, ELECTRIC LIGHT WIRE, 


4 Z = MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
; RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office at Fase, G7 STEWART STREET., » PROVIDENCE, R. I. 


New York Office, 10 Cortlandt St., P. C. Ackerman, Agt. 
JOHN CARROLL, 8xo'r-Tnuas. 









EUGENE F. PHILLIPS, Presipent. 


‘rueene F, PHILLIPS ELECTRICAL WORKS, LTD 


Manufacturers of 


RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


IS FARADAY GABLES. 
OFFICE AND FACTORY MONTREAL, CANADA. 


st. Gabriel Iocks, 








OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


ADAPTER ALL 


Pe BROADWAY. NEW YORK. 


WAVERLY 


oe A Be DO) Fe 








LECTRIC 
CONDENSER 
We. Marsa i, 
a lees / 
A Standards a Sp rds Specialty. (949 g 
Booms Qand4, and 4, 1 Te 
University Building, 
New York. 








THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, NW. J. 
Jffloe, Foot of Washington Street, JERSEY CITY, & 
Creosoted Lumber, Oeiezomn’ Contain, Tel: 
graph Poles, Piling and Ties > 
For 20 years these Batteries have maintained 
eir su rity over all others and stand 0 take 


HYDRAULIC PRESSES, 


VARINTI“S. 
Pour, vara, a0ene a FTO unequalled and unapproschable. | Refus 


Mice, .'wewvoxccor.! THE LECLANCHE BATTERY " 


210 East 43D New Yonex Crrt 
NEW YORK. 





THE STANDARD OPEN CIRCUIT BATTERIES 
OF THE WORLD! 











Specia: Attention to Electrical Work. 
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+ MOULDINGS & 


FOR ELECTRICAL WORK, IN ALL KINDS OF WOOD. 


Factories: 


cmmvemene Independent Bung Go,  nnwc re wen. 


NEW YORK. Large Stock Alvvays om Hand. and NEW YORK. 


The National Feed-Water Heater. 


(ver 800,000 Horse Power in use in the (Jnited States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 


























SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING 6O., 


84 River Street. New Haven, Conn. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


; PATENT “K K ” LINE WIRE #* 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 


wom ELECTRICAL SUPPLIES. 1. 


ON/>x . The Best Goods AGENTS 
c ae 0 Ol Want} Good Prices ( 
X& PROMPT SHIPMENTS 


FOR THE 
TRADE MARK. 


CONNECTICUT 
Wires, Tapeand Cord,  'F YOU DO, WRITE US FOR QUOTATIONS. 












































MOTORS. 4 
cade Wi, SOUTHERN ELECTRICAL SUPPLY COMPANY, <a 


823 LOCUST STREET, ST. LOUIS, MO. 


Phe Only PERFECT INSULATING SYSTEM FOR UNDERGROUKD ELECTRIC WIRES is the 


INDURATED FIBRE PIPE, 


STRONC, Durable, Absolutely Proof against Moisture, * X 
* % The Action of Acids and Cases of the Earth. 


SUBJECTED TO EVERY PRACTICAL TEST. 











UNDERGROUND FOUR YEARS WITHOUT DETERIORATION. 


ADDRESS, FOR INFORMATION, 


THE INDURATED FIBRE PIPE COMPANY, 


Factory, Mechanicsville, N. Y. Office, 40 Wall Street, NEW YORK. 
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“k= IMPORTANT INFORMATION TO THE TRADE. “2 


We carry a large stock of House Supplies, including Annunciators, Speaking Tubes, Bells, Batteries, Push Buttons, etc. 
We are the Eastern Agents for J. H. Bunnell & Co., of New York, and Sole Agents for the 
Carr Metal Co.’s Improved Zincs. Also sole New England Agents for 


BUNNELL’S NO. 4 HOME MEDICAL BATTERY AND BURNLEY DRY BATTERY. 


Send for Price List of our Novelties and Specialties. We are Manufacturers and Dealers in 


Telegraph, Telephone, Electric Light and Gas Lighting Supplies. 


OUR PRICES ARE ALWAYS THE LOWEST. 


THE EASTERN ELECTRICAL SUPPLY AND CONSTRUCTION COMPANY, 































































































No. 65 OLIVER STREET, - ~ BOSTON. 
LIST OF DYNAMOS IN STOCK. LIST OF DYNAMOS IN STOCK. 
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INTRODUCING ENTIRELY NEW PRINCIPLES. WELLINGTON 





lr. Gassner’s fry Batterg Bay ee 


aw 8 ‘a Mar. 19, 1889. can OLD STYLE. ee — 
[ eI E Fs A yy 
ees ACME LINK BELT -W.R.SANTLEY & CO. 





WELLINGTON, O. 





P Belting Com Concord, N. H. 
THE BATTERIES ARE NOW MADE IN THE | | fruxcurs. Boston mee york Chicas, San 


0 GA SSNPy Francisco, Also, manufacturers of all the 
p ERS FOLLOWING SIZES: staple grades of Leather Belting and Lacing. 


Ba No. Height. Width. Send for Illustrated Catalogue—a valuable . . 
PATENT!” 18. Rectangular (Double Cell), 7}in. 3$1n.x 3}in, | ‘Te#tise on belting, Free. | Our 4 | N 
17. “ 7} “ 3§ “ If “ © 


ORyR ATTE RY 16, Cylindrical (Enameled) 7 “ 3 in. diam. 








4 











Bare ie 7" 3S" | 10 AMERICAN INVENTORS, | smPRoven. 
° Novenper| ey 1887 © 19. Oval, a . in. % 13 In. +e 
02. Rectangular, > a d a 
Woodhouse & Rawson, 
= a. SCHOVERLINCG, (UNITED, LTD.) 
Sole Agent and Manufacturer, ¢ 88 QUEEN VICTORIA STREET, 
iii Chambers Street, NEW YORK. LONDON, ENG., 
New York Office, 36 Wall St., 
Are prepared to negotiate and introduce 
Qk i E inventions of merit into Great Britain and 
‘ all parts of the world. 


CORRESPONDENCE INVITED. 





erioal Bell Telephone Compal 


95 MILK ST., BOSTON, MASS. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March “7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 





One, Two and Three Spindles. 


the right secured.to this Company by the above The Only Watches for Electricians.| GUARANTEED PERFECT. 
patents, and renders each individual user oftele- FOR SALE BY ALL JEWELERS. Send for Price List “ B.” 
phones, not furnished by it or its licensees, re- a MRE oman 
sponsible for such unlawful use, and all the conse- | Paillard Non-Magnetic Watch Co.,/The Sigourney Tool Co., 








quences thereof and liable to suit therefor. 192 BROADWAY, NEW YORK. HARTFORD, CONN, 





é 


xvi 


ELECTRICAL REVIEW 





December 20, 1890 








Do Your Lamps Burn Out 
too Soon? 


THEN TRY THE 





oA, B. C.”’ 


INCANDESCENT 
LAMWIF. 


Any Voltage and any Gandle-Power. 
MADE TO FIT ANY SOCKET, 





GENTRAL STATION 
SUPPLIES. 


Sockets and Switches, 














Cut-outs and Fuses, 
Voltmeters 


Ammeters, 
Tin and Glass Shades, 
Arc Lamps for 
Incandescent Circuits. 





KLEXANDER, BARNEY & CHAPIN, 


‘Telephone Building, 


20 Cortlandt Street, 


NEW YORK. 





WRT Bee cone 
JUST ISSUED FROM THE PRESS! 


WHIPPLE’S 


Flectric, (las and Street Railway 


FINANGIAL REFERENGE 
DIRECTORY 


For 1890. 











CONTENTS: 


List of all Central Electric Light and Power Stations, with Capital Stock, Officers, 
Systems used, Capacity and Number of Lights in use, Steam Plants, Day Circuits, Kind 
of Wire and Belts used and Financial Standing. 

List of all Isolated Electric Light Plants, with Number and Kind of Lights. 

List of all Gas Companies, with Capital Stock, Officers, Price of Gas and Financial 
Standing, including all Gas Companies operating Electric Light Plants. 


List of all Street Railway Companies, with Capital Stock, Officers, Miles of Track, 


Gauge, Kind of Rail, Number of Cars and Horses, Motive Power, if Electric, Cable or 
Steam, and Financial Standing. 
: — r all Telephone Exchanges and Licensed Companies, with Officers and Finan- 

cial Standing. 

Financial Standing of all Manufacturers, Dealers and Agents ian the General Hlec- 
trical World. 

Price of all Public Lighting Contracts, with Number and Kind of Lights, Hours 
Burned, etc. 

Rules and Requirements of all the Boards of Fire Underwriters, Insurance Com- 
panies, etc. 


HANDSOMELY PRINTED AND BOUND. 


Sent express paid on receipt of $5; with Monthly Corrections, $6; with Confidential 
Rate Sheet, $10. 


THE FRED H. WHIPPLE Oo., 


NEW YORK OFFICE, 
TEMPLE COURT. 


DETROIT, MICH. 





Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN UO M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®letinus in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


TEE! WESTON STANDARD 


VOLTMETERS © AMMETERS. 


Daniel W. Baker. 








PRRTLET & OY 
These instruments are the most accurate, reliable and sensitive, portable instrument 
ever offered. A large variety of ranges to meet the requirements of all kinds of work. 
pes SEND FOR ILLUSTRATED CATALOGUE. 


WESTON ELECTRICAL INSTRUMENT CO, 


Office and Factory 114 & 116 William St., NEWARK, N. J. 








IS EPARTMENT OF EA NGRAVING, , 


Fist auc 


ELECTRICALENGRAVING, A SPECIALTY. 


ESTIMATES 
Senog i CATALOGUE & ELECTRICAL Picpavag, 


Or EVERY DESCRIPTION. ~~ 
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E"*ARADAY GaARBON Co., 


ELEGTRIG LIGHT © 








ARBONS, 


tee 


PITTSBURGH. PA. 





ELECTRIGAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 
Catalogue of Standard Test Instru- 
ments furnished 


-R. ER&CO. 
Wisg's sor FuLeon ot, MEW TOR. 


Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS 
Electric and Mechanical Belis. 








upon application, FACTORY 
THE E. S. GREELEY & CO., De Ealb A ‘ 

6 ano 7 Dey St., New Yoru. ® ve., 

fal BROOKLYN. 

Something New! The most use’ for lit , 
One, two, three, and D patented improve- Pr Gee 


four spindle drills for ment indrillpresses 

















light work. 2 for years is applied. 
SENSITIVE) royce « manzay, 
DEALERS IN 

Spindles driven L Over 1,000 in use. 
with single, endless Buy the latest and ELECTRICAL APPARATUS 
piieys tightonerend L cuiectocsien. . 
pulleys, : » 
variabie speeds pro | Hg Caialogue'of tine | Telegraph and Telephone Supplies, 


No, 1408 Penna. Avenue, 
Opp. Willard’s Hotel. WASHINGTON, D. C. 


Dwight Slate Machine Co. 


HARTFORD, CONN. 








2 


Manufacturers 





H. E. & C. BAXTER, 


18 FULTON STREET 











—= _~aeTHByP =—— 


PARKER-RUSSELL MINING # MFC. 60. 


MERMOD-JACCARD BUILDING, 
Cor. Broadway and Looust 8t. Booms 807 and 308. 
ST. LOUIS. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 


Washburn & Moen Mfg. 


WORCESTER, MASS. 


IRON # STEEL 


MANUFACTURERS OF 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 








The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric La Service, our patent wire, expressly manufac- 
owed _ checttis. purposes, has filled every req! ion as regards strength, evenness of quality, and 
conductive ca ity. 

Send for Price Lists and descriptive pamphlets, and ‘“‘Hand-book of Wire in Electric Ser- 
tice.’”’ Sent free on application. 


New York Warehouse. 
(6 CLIFF STREET. 


Chicago Warehouse, 
107 & 109 LAKE 8T. 








4m 
< | ue 
2 x 8 
he eS 
20 - ccs “Prices are low yet quality tells.” 
a = 
ial co . = 
su | es A Corliss Engine 
x's : 
- Ss well designed and thoroughly built, 





is the best the world today possesses. 


The Lane & Bodley Co., Cincinnati, O., have 
a high ideal of what their engines should be, 
and invite their customers to say what they 
are. If you want an engine and never have 
seen one of these, write for descriptive circular. 


THE LANE & BODLEY co., 
CINCINNATI, O. | 


JAMES LEFFEL &«& Co. 


SPRINGFIELD, O.. on 110 LIBERTY ST., N.Y. 








Writing for Catalogues, Information or Prices, YOU 


WILL CONFER A FAVOR on both the ADVERTISER 


HEN and the PUBLISHER by mentioning the fact that you 


saw the advertisement in the HLECTRICAL REVIEW. 
SUPPLIES FOR ALL SYSTEMS. 
Prompt Shipments. Write for Prices. 
W. H. CORDON & CO., 


ELECTRIC LIGHT AND POWER SUPPLIES, 
SIMPLEX WIRES. 115 Broadway, New York. 


Te Burton Electric Heater Electric Railway Cars 


NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPACE! 
Normal use of current, THREE AMPERES, and the cost cf this is in the coal burned 
at the generating station, which is actually LESS than that 
of coal burned in a stove on a car, 

“They meas us and the public entire satisfaction.’’—Ricuwonp, Va., U. P. Ry. Co. 
“The heat leasant, sufficient and economical.""—Mar.soroues, Mass., Staeet Ry. Co. 
“We are much pleased with them. and know of no reason why weshaill not continue to use them and 
recommend them to others.”"—Sr. Louis anp East St. Louis ELectric Ry. Co. 
Equitable Electric @. Construction Co., 416-420 Commercial Union Building, Phila., Pa. 
AGENCIES: 2 Higgins Brothers & Co., 202 Main Street, Buffalo, N. Y. 
* Electric Merchandise Co., 11 Adams Street, Chicago, Ill. 
St. Louis Car Co., St. Louis, Mo. 
For Further Information, Address, 


ELTIN 
“AND 


Oe 














Co 


STAAR-TRERDS: 


IS-PARK:ROW,-NEW-YORK. 
(Opposite Astor House.) 
J.H.CHEEVER treas. J.D.CHEEVER oery.treas 








Electrical Testing Apparatus 
Manufactured to Order, 
Repaired or Calibrated. 


WESTERN ELEGTRIG GO., NEW YORK. 
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ARC LAMPS FOR INCANDESCENT CIRCUITS. 


LAM . These lamps are intended for direct current circuits, giving a steady and noiseless light, and can be adjusted for circuits 
having etree py RF a BARS using ang eight to nine apuapetes ; when burning two in series, the resistance is coiled about the chimney at the top of each lamp, within 


which the carbon rod is suspended, thereby rendering any additional resistance unnecessary. 
Electric light pov sym owners vf isolated plants using low potential currents will do well to examine this lamp before purchasing elsewhere, as our claim for the lamp is 
= HE U NIVERSAL THEATRICAL ARC LAMP. This! i factured for st ‘ taking the pl f the calcium liyhts, and can be used 
5 is lamp is manufactured for stage uses, ng the place o xbts, 
whevores sonal teak circuits exist ; it can be easily handled and has all the effects of the calcium, and the cost of running same being very much cheaper than the old-fashioned 
method. We are prepared to furnish complete outfits at shortest netice ; prices and references on application. 


FOR PRICES AND FURTHER INFORMATION, APPLY TO 


{THE UNIVERSAL ARG LAMP GO.,b 


Executive Office: 16 AND 18 BROAD STREET. Salesrooms: 49 WEST 22d STREET. 
NEW YORK. E. S. MENDELS, General Manager. 


OR TO ‘ 
THE ELECTRICAL SUPPLY CO., Chicago, II|. ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis, Mo. SOUTHERN ELECTRICAL MFC. & 
SUPPLY CO., Limited, New Orleans, La. WALKER & KEPLER, Philadelphia, Pa. PETTINGELL-ANDREWS CO., Boston, Mass. 


Tar Weasraow Gonsouiorreo Dynano ano Moron Go, or Bauriwone, Mi, 
I ipa 








J. H. McCLEMENT, President. 











MANUFACTURERS OF 


i%A™) ELECTRICAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 


Dynamos for Ineandescent Lighting. 


SPECIAL FEATURES: 


High Efficiency. 3 Slow Speed. 


For full information and circulars address, 


CHADBOURNE, HAZELTON & 6O., 


SOLE SELLING AGENTS FOR U. 8., 


416-420 WALNUT ST., PHILADELPHIA. 


AGENTS WANTED IN ALL LEADING CITIES, 


INTERNATIONAL ALUMINUM WORKS, 


Manufacturers, under Prof. H. G. Coyle’s Processes, of 


Bevy TEE: Aluminum Electroplating Solutions and Anodes. 
PWPATENTS APPLIED FOR.) 


COMPLETE OUTFITS FOR ALUMINUM ELECTROPLATING A SPECIALTY. 


County and State Rights Sold. No Royalty. 
Offices, 36 & 38 JOHN STREET, NEW YORK, U.S. A., 
And 86 New Street, Birmingham, England. 


LABORATORY AND SHOW ROOMS, 53 MAIDEN LANE, NEW YORK. 











v1 uustake if you don’t buy your Elec. 
IF YOU WANT THE BEST Y, ™ trical Supplies from ¥.& F... Cleveland, 0. INVENTORS 
LOOK AT THESE PRICES: Coming to Washington to further any elee- 
$2 Electric Bells, 50c., 75c. Bronze. trical patents, will profit by calling on C. W. 


Fush Buttons, 35c. ; 250. Wood Push. Messner, of 609 {2th St., N. W. All the 


a ® 3 
Buttons, 7c. ; 50c. Switches, 15c. . 
40c. Bell Hangers’ Staples, per Ib., 10c. appliances necessary for tests, experiments, 
5 : Leckenche Setperies, ae. etc. Also, Electrical Contractor and Con- 
1 Carbon Batteries, 40c. structor. Special attention to isolated plants. 
$3.75 Spark Coils, $1.50: $10 Medical Batteries, $3.50. Agent for the ““C. & C.” electric moter— 


Dry Batteries, Motors, Dynamos and Annunciat- - 
ors at halt price. Send for reduced price list and ra ¥4 to 50 horse-power. The only elec- 
iscounts. tric moto 
Fletcher & Fletcher Electric Co., Cleveland, 0. 7 Fon the market to-day. 


™E CLARK 


ARC LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 












2 \WW)'—:. | 


——— Snoustrics. 


A Journal of Engineering, Electricity 4 Chemistry 


—— FOR THE —— 


. MECHANICAL AND MANUFACTURING TRADES. 
Office and Factory: PUBLISHED EVERY FRIDAY. 











Thick Thin 
Paper. 


ANNUAL SUBSCRIPTIONS. ‘Paper. 

MI I D D L B a oO Ww N GREAT BRITAIN, Post Free............... paquibewnae ss veins anesiaule $6 00 $6 00 
9 | THE UNITED STATES, CANADA and COUNTRIES 

INCLUDED IN THE POSTAL UNION, Post Free................ 900 800 


INDIA,CEYLON,STRAITS SETTLEMENTS, CHINA,JAPAN,&c.,Post Free 1075 9 00 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


& ‘@ N N . GEO. CAWLEY, 358 STRAND, LONDON, W. C. 


Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), $2 Main St. 








American Subscriptions to ‘Industries’? are received by th lish: 
ELECTRICAL REVIEW, 13 Park Kow, New York. 7 Restinios ae Or 
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CENTRAL ELECTRIC CO. 


CENERAL DEALERS IN 


ELECTRICAL SUPPLIES, 


including ELECTRICAL, RAILROAD, TELEGRAPH, TELEPHONE #° ELECTRIC LIGHT GOODS. 
116 and 118 FRANKLIN STREET, CHICAGO. 


We are the CENERAL WESTERN ACENTS for 

















IMPROVED CANDEE WIRES. 


These Wires are so well known to the Trade that CONVINCING arguments are not necessary. Everybody knows what they are. 
Send your orders to us when you want the greatest moisture and acid-proof, or the King of Weather-proof Wires. 


CENTRAL ELECTRIC Co., 
L1G << 113 FRANELIN ST., - - - GHICAGO. 
CONNECTED BY PRIVATE WIRE WITH POSTAL TELECRAPH CABLE CO. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 











AGENCIES: 


926 Drexel Building, Philadelphia. 111 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, : to 100 H. P, 


WORKS, JERSEY CITy, N. J. 





GOOD GOoDs. PROMPT SHIPMENTS. LOW PRICES. 


GATEH Crryvy BLECITRIC COMPANY ° 
Special Agents, 
Telegraph, Telephone, Electric} ight we N/> Glass and Porcelain |nsulators 


GENERAL ELECTRICAL SUPPLIES. “ Incandescent Lamps. 
AND GANDEE WIRES, GABLES, TAPE AND TUBING. 


522 DELAWARE STREET, ° . * KANSAS CITY, MO. 














GLOBES AND SHADES, 
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IRON CASTINGS FOR ELECTRICAL PURPOSES. 


We cast Dynamo. Magnets of a special mixture of iron that gives much better electric:” 


results than ordinary castings. Also, small castings for Electrical Work, and castings 
large and small, for all purposes, of finest quality. OUR PRICES ARE LOW. We run 
four large cupolas constantly, melting about 35 tons daily. Correspondence solicited. 


SESSIONS FOUNDRY CO., Bristol, Conn. 

















THE BRODIE TREE INSULATOR 


AT ANY ANGLE DESIRED, 
MAKING ALWAYS 


Perfect [nsulation for Wires, 


\ Manufactured and Sold by 

mall. E. Swift Manufactaring G0., 
MES 34 OLIVER ST., BOSTON, MASS. 
New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 

ce with > cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous dut Bag’ medium 
or high rotative speeds. Highest attainable Economy 
uperior regulation guar- 














Z. in Steam Consumption and 
anteed. Self-contained Automatic Cat-off Engines 12 to 208 
3 P. for i ome come Machines a Specialty. a md 

a various data as to practical 4 
none Construction and performance, free by mail. 


Address BUCKEYE ENGINE CO., Salem, Ohio, 


SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. ¥. 









W. M. BOBINSON, 164 Washington St., Chicago, Il. Robinson & Cary Company, &. Paul, Miss 


CARBON PLATES # CARBON BATTERIES 


ELECTRIC LICHT CARBONS. 


MADE FROM NATURAL GAS BY PATENTED PROCESS. 
—— ADDREss —— 


SOLAR CARBON & MANUFACTURING CO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 


CROCKER-WHEELER 











+ 
™ 


| 










PERFECTED 
WIOTORNnS. 


VERY SLOW SPEED—FULL POWER—PERFECT REGU- 
LATION—FORGED FIELDS, LET INTO BASE—SELF- 
OILING BEARINGS — SELF-CENTERING BEARINGS— 
ALL SIZES—BOTH ARC AND INCANDESCENT—FOR 
ALL POWER PURPOSES. 


Acknowledged by the leading Manufacturing 
Companies to 


THE MOST PERFECT MOTOR MADE. 
Estimates ag Mang Be eg for Electri ; 
CORRESPONDENCE INVITED. 


430-482 WEST 14TH ee mpd YoRE. “ 


8, 8. WHEELER, 


President. Vice- 't. 





INCANDESCENT ‘LAMPS 





To Fit any Socket. 





Excelling all others in 
Life, Maintenance of 
Candle-Power and 
Efficiency. 


THE BEST I$ 


General Electrical Sup- 
plies of Superior Design 
and Finish. 

















Even Diffusion of Light 
by Twisted Filament. 





From 8 Candle-Power to 
150 Candle-Power and 
any Voltage. 


THE CHEAPEST 


Send for Our Catalogue 
of August Ist, 1890. 











SAW YEHR-MAN ELECTRIC CoO. 


620 Atlantic Avenue, 
BOSTON, MASS. 


S10-S534 WEST 23d STREET, 
WwEW TORE. 


217 La Salle Street, 
CHICACO, ILL. 
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+ EDISON + 
PATENTED APPARATUS. 


FOR SALE TO ALL PARTIES IN U, S, 


(Except for use in Gertain Localities already exclusively Licensed, List of which 
will be Furnished upon Application.) 


December 20, 1890 













































































SAMPLE PRICES. 
GENERATOR. MOTOR. RATING. PRICE TO PURCHASER. 
5 light, ly H. P. -250 Kilowatts. 837.84 
10 light, 4H. P. -600 ss $58.76 
20 light, 1 EP. 1. td $106.83 
45 light, 21 H. P. 2.5 ad $177.02 
90 light, 5 H.P. 5. os 8278.77 
, jo c — 
ARTICLE. Nowper. | 45 PER CENT. ARTICLE. Nompen. | 45 PgR oRNr. 
ovr List. or List. __ 
Standard Keyless Socket, 1 80.297 Porcelain Ceiling Cut-out, 397 $0.3575 
Standard Key Socket, 2 80.627 Porcelain Double Pole 10- 
Standard Keyless Recepta- light Switch, . 511 81.2925 
cle on Porcelain Base, 3 80.275 Pendulum Ampere Meter . 
Attaching Plug, = - V 69 | 0.1925 up to 200 Amperes, 377 = | $12.10 
Two-Wire Branch Cut-out,, 1935 | $0.44 ees paces aes $41.25 
" ° 
— oO Lights.” Cut-outs, 1 181 $0.0715 Ground Detector, - ~ 152 $4.125 
> ad 4 
16 C. P. Lamps (in lots of 25), 44 Cents Each. 





























WRITE 


TO NEAREST DISTRICT OFFICE 
OR ANY ELECTRICAL SUPPLY HOUSE 
OR ELECTRICAL ENCINEERING CONCERN. 

















Epison GENERAL ELectric Company, 


MAIN DISTRICT OFFICES: 


PACIFIC COAST DISTRICT, EDISON BUILDING, 112 BUSH ST., SAN FRANCISCO, CAL. 
PACIFIC NORTHWEST DISTRICT, FLEISCHNER BUILDING, PORTLAND, ORE. 
ROCKY MOUNTAIN DISTRICT, MASONIC BUILDING, DENVER, COL. 

SOUTHERN DISTRICT, COTTON EXCHANGE BUILDING, NEW ORLEANS, LA. 


CANADIAN DISTRICT, BANK OF COMMERCE BUILDING, TORONTO, CAN. 
CENTRAL DISTRICT, RIALTO BUILDING, CHICAGO, ILL. | 
EASTERN DISTRICT, EDISON BUILDING, BROAD STREET, NEW YORK. 

NEW ENGLAND DISTRICT, 38 PEARL STREET, BOSTON, MASS. | 
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FORT WAYNE ELECTRIC COMPANY, 


—=<EORT WwaYNE, IND. =>: 


MANUFACTURERS OF THE 


Malery Induction System of Long Distace Uneandeseent Lighting 


AND THE 


'  396666K Wood Automatically Regulating *G6K* | 
ARC DYNAMO AND LAMPS. 


Main Office, FORT WAYNE, IND. 


~ —— ¢ 
fs BRANCH OFFICES: 














NEW YORK, - 115 Broadway. 
PHILADELPHIA, 907 Filbert Street. 
PITTSBURGH, PA., 533 Wood Street. 
CHICAGO, - ~ 185 Dearborn Street. 

SAN FRANCISCO, 35 New Montgomery Street. 
DETROIT, MICH., 57 Gratiot Avenue. 


TORONTO, CANADA, 138 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES: 


f FORT WAYNE, - = - - INDIANA. 
WOOD DYNAMO. BROOKLYN, a = - - NEW YORK. 


NATIONAL ELEGTRIGAL MP6.60. 


14 & 16 Vesey Street, New York, N. Y. 
SUCCESSORS TO 
Electrical Dept., New Havey Clock Co., Microphone Carbon Battery Co., 
Crowdus Dry Battery, Porter Electric Messenger Co., Splitdorf Wire Co. 










SLATTERY INCANDESCENT DYNAMO. 























IF YOU WANT A PERFECT WIRE, USE THE 


SPLITDORF WIRE. 


HIS Company ownsall of H. SPLITDORF’S 
CELEBRATED PATENTS for covering 


a sizes of wre, attwire manctactores | The “Standard” Instruments for Electric Testing. 


under these patents has this trade mark 

















affixed. NONE GENUINE WITHOUT. VOLTMETERS AND AMMETERS FOR 
The advantages of the Sptirporr Wire over any other insulated CENTRAL STATION, LABORATORY aif BATTERY WORK. 

wire are: 
ist. A perfect insulation scttained. . a WE GUARANTEE OUR INSTRUMENTS CORRECT, AS EACH INSTRUMENT IS 
ren i tt deka ene tt ot deena, Sconavetvity 8° | CAREFULLY CALIBRATED BEFORE LEAVING THE LABORATORY, AND WE FURTHER 
GUARANTEE TO KEEP THEM IN CALIBRATION IF SENT TO US FOR THAT PURPOSE. 


8d. The outer covering (whether silk or cotton) adheres fast to the wire, and does not slip or 


unwind from the ends. : ; 
4th. A greater length of wire prepared under the SpiirporF patents can be wound in a given space P. 


than wire insulated by any other process known. re 
5th. Since the strength of a magnet depends upon the number of its convolutions, SPLITDORF OUR STANDARD” VOLTMETERS AND AMMETERS FILL THE LONG FELT 
InsuLaTED Wire will produce a much stronger magnet of a given size than any other wire in WANT FOR A LINE OF INSTRUMENTS COMBINING ACCURACY, BEAUTY AND, MORE 
the market. ESPECIALLY, REASONABLENESS IN PRICE. a 
Wire covered with cotton by the Spirrporr patents is fully equal in every respect to wire covered 
with silk under any other process, while SpLirporF silk covered wire is far superior to the ordinary silk 


covered wire, in that so much finer silk can be used and such a decrease in bulk effected. WE SOLICIT YOUR CORRESPONDENCE. 
A SPECIAL LINE OF YOLTMETERS FOR RAILWAY WORK AT LOW FIGURES. 


PRICES QUOTED ON APPLICATION. 











Having increased our plant ten-fold, we shall be able to furnish wire at short 
notice. We manufacture all grades of wire, Magnet, 


sects STANDARD ELECTRIC SUPPLY €0,, 


SEND FOR OUR GENERAL CATALOGUE, ILLUSTRATED IN COLORS. 
180 SUMMER STREET, BOSTON, MASS., SOLE AGENTS. 
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= THE HIGHEST 











ys AD STE ey 


AGE THE-—— 


AMERICAN CIRCULAR LOOM COMPANY'S 


“CANVAS JACKET” 
2 . 





INSULATED WIRES AND GABLES, 


BOSTON: 620 ATLANTIC AVENUE. 
SELLING AGENTS: 
NEW = Ls —B. and 8. Elec » ape nt Cos 115 Broadway 
1CAGO.—Illinois Sie - Material Co., 341 Rooker ry Build 


ing. 
PHILADELPAIA,-Cla ay & Pe epper r, 1218-1220 Filbert Street. 
PITTSBURGH.— Mill Fertp t Co., 95 Fitth Ave. 


AN EXCELLENT ARTICLE. 








INSULATING x 
KK TAPE. 





MANUFACTURED ONLY 


THE STANDARD PAINT GCOoO., 


BY 


RALPHALESHAINWALD, Pres., S9=MAIDEN LANE, NEW YORK. 
NEW ENGLAND BUTT CoO., 


PROVIDENCE, R.1.,U.S.A., 











MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 


) TELEGRAPH, 
TELEPHONE 


E Electric Liont Wire. 


LARGE SINGLE AND DOUBLE 


BRAIDERS 


FOR COVERING CABLES. 

Single, Double and Triple 
WINDERS, 

_ Horizontal and Upright 


? Taping Machines. 


Cabling Machines, 
< aeamaring Machines, 
_ 4Stranding Machines, 
| Bte,, Bte, 


FIN eI CASTINGS A SPHCIALTY. 
ErLL’s 


DOUBLE-POLE GONVERTER SWITCH 


Opens both Poles of Primary Circuit, 


THEREBY AVOIDING ALL DANGER 


WHILE WORKING ON THE 










Converter or on the Secondary Cireuit. 


-W. S. HILL, 


183 OLIVER ST., BOSTON, MASS. 














== ’"LFHEB SS. 


EMPIRE CITY ELECTRIC CU. 


15 and 17 DEY STREET, 











NEW YORK. 





ELECTRIC + + 
RAILWAY 
+ SUPPLIES. 


= SEND FOR PRICES. 


FIELD ENGINEERING COMPANY, 
CONSULTING AND CONTRACTING ENGINEERS. 


COMPLETE EQUIPMENT OF ELECTRIC STREET RAILWAYS, 
DESIGNING AND CONSTRUCTION OF STATIONS, STEAM AND POWER PLANTS. 











CORRESPONDENCE SOLICITED. 
15 Cortlandt St., New York. 








The no. tunagsae | ~—agetaia ymaneaes SPECIALTY CO. 


o 


BLEBOTRICAL SPECIAL TI_BS. 
SEND FOR ILLUSTRATED CATALOCUE. 
18 & 20 CORTLANDT STREET, NEW YORE. 


THE E.S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New York 
Manufacturers and Importers of and Dealers ia 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Gut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Oross-Arms, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 
Silk & Cotton Covered <lexible Cond 
of various sizes for Incandescent Lighting - 
Spikes, Pole Steps, Lag Screws, Drive Serews, 
Turn Buckles, Ete. 
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| james TO CONTRACTORS. 


OFFICE OF Crry Crvin ENGINEER, } 
INDIANAPOLIS, InD., Dec. 4, 1890. 
Notice is hereby given that sealed proposals will 
be received by the = council of the city of 
Indianapolis on Monday, Jan. 5, 1891, for lighting 
the city of Indianapolis, Ind. 


FOR ELECTRIC LIGHT. 


Proposition to be for 400 lights; for 500 lights; for 
600 lights; for 700 lights, and for 800 lights, all to 
be 2, standard candle-power arc lights, sus- 


nded on mast arms. 

All bids to be made to comply with provisions of 
general ordinance No. 44, 1 of this city, provid- 
ing for the placing of all electric light wires within 
North, South, East and West Sts. to be laid under- 
ground, outside of which boundaries wires may be 
strung on poles. 

The contractor to furnish al) necessary material, 
and do all the work of whatever kind necessary to 
construct, equip and maintain good and substan- 
tial electric installation, complete and ready for 
operation for lighting the city, and when the same 
is completed shall operate the same in its entirety 
for a trial period of sixty (60) days. 

The lights furnished shall be as ae as the best 
standard 2,000 candle-power lights used in any 
city in the United States. 

At the end of the trial period, if the lights are as 
good as above specified, and should the perform- 
ance of the entire plant prove satisfactory, the 
city will accept the same, and the rental shal! date 
from the ning of the trial period. But should 
the performance of the entire plant not be satis- 
factory to said city, the plant will not be accepted, 
and no rent will be paid until said plant is made, 
in its entirety, perfectly satisfactory to said city. 

The equipment must in all respects be of the best 
manufacture and of the latest and most approved 


esign. 

Bidders to make their propositions upon the basis 
of an all night lighting schedule, begining one-half 
hour after sunset and ending one-half hour before 
sunrise ; also on a basis of a five years’ and also on 
aten years’ contract. Lights to be located under 
the direction of the committee on public light of 
the common council, and board of aldermen and 
the city civil engineer. 

The plant will consist of an equipment capable of 
operating and sustaining circuits upon which to 
operate arc Y =y 2,000 standard candle-power each. 

Not more than 50 lamps to be ligh’ by any one 
circuit. 


The mean photometric candle-power of the lights, 
measured at an angle of 45 degrees from a horizontal, 
shall be as t as that shown by the best standard 
2,000 candle-power arc light now in usein the United 


2,¢ 
States. 

All intermediate points shall be straight, live 
white cedar, shaved, not less than six inches in 
diameter at the top, and shall not be less than 30 
(30) feet in length, to be set five (5) feet in the 

round. 

All poles, including cross arms, pins and brack- 
ets to be — two coats of g paint of such 
color as the city engineer may designate. 

All poles to be set plumb, true to line, and guyed 
whenever direction changes or otherwise necessary. 

Poles to be set not more than 140 feet apart in any 
case, and estimated at the rate of 40 poles per mile. 

All wires must be thoroughly insulated with some 
good material not easily abraded and impervious to 
moisture, and the insulation to be guaranteed water 
and weather-proof for three years. All joints to be 
soldered, and covered with at least five layers of 
Kerite tape, or some other non-conducting material 
equally as good. 

When the direction changes an insulated loop 
guard shall be attached to the pole to hold the wire, 
in case of breaking of pin or brackets. Wires must, 
in all cases, clear the ground at least 25 five teet 
and must be kept clear of contact with any ad- 
jacent lines or wires. Insulation from grounding 
from outside contacts must be perfect. 

All wiring and other work shall, in addition to 
the above, be done according to the rules and reg- 
ulations of the ‘National Board of Underwriters.” 

The contractor will be required to enter intoa 
written contract agreeing to perform the whole 
work according to the true intent of the above 
specifications, and shall state the time within which 
he will do the whole of said work and have the 
plant in operation; said time shall not exceed six 
months after the date of signing the contract. 

The contractor shall uired to furnish a 
bond with satisfactory sureties protecting the city 
from liability on account of infringements of 
patents or otherwise, and also from all damages 
and costs of suits that may arise on account of con- 
struction, maintenance, rental, use, or ownership 
by the city, and guaranteeing the full and faithful 
— with all the terms of this contract with 
the city. 

All work to be done under the direction and su- 
pervision of the city civil engineer, and any points 
omitted in the above specifications shall be subject 
to directions given by him from time to time dur- 
ing the progress of the work. 

he contractor will be required to accompany his 
bid with a certified check for five thousand dollars 
($5,000), payable to the mayor of said city of In- 
dianapolis, Indiana, for said -. and the amount 
thereof shall be retained by said city of Indiana 
lis, as liquidated damages in the event of his failing 
to enter into a contract, and file proper bond within 
ten (10) days from date of award-of contract, and 
to be returned to said contractor upon his filing a 
good and sufficient bond within such time for the 
faithful performance of the contract. The con- 
tractor to erect the plant as above, furnishing all 
the necessary appliances and doing all the work of 
constructing and operating and maintaining the 
same, and to furnish lights as above specified for a 
given sum per light per annum. 

The rental to be paid monthly. 

The city shall be ited the option of purchas- 
ing at the expiration of the contract period, the 
entire plant of any contracting company, at a price 
that s! be fixed by a consisting of five 
members, two to be selected by each of the con- 
tracting parties, and the fifth to be selected by 
said four members so selected by said contracting 
parties. The city shall give to said contracting 
company six months’ notice, immediately prior to 
the expiration of any such contract, of the city’s 
intention. to purchase the plant. 

The common council and board of aldermen re- 
serve the right to reject any and all bids. 


FOR GAS LIGHTS. 


For bids to furnish ry as follows: Five 
hundred lights, 1,000 lights, 2,000 lights, 3,000 lights, 


4,000 lights. 
FOR VAPOR LIGHTS. 

For vapor oy as follows: Three hundred lights, 
400 lights and hts 

Bidders for furnishing gas or vapor lights, or 
both, to bid on a basis of one, two and three years 
contracts, and shall each submit with their bids cer- 
tified checks for $2,000, guaranteeing faithful com- 
pliance of their contracts. All bidders for electric 
gas or vapor lights shall bid on a basisof an al 
night lighting schedule, and for the lighting, clean- 
ing and re ng of their respective lights. All 
additional lights to be provided at the contract 


price. The city reserves the right to reject any and 


A. P. SHAWVER, 
City Civil Engineer, 


all bids, 





MUNIGIPALITY OF BOMBAY. 
BLECTRIC LIGHTING. 


NOTICE. 


SEALED TENDERS will be received by the 
MonicipaL Commissioner for the City of Bombay up 
tolPp. m.,on Monday, the 16th day of February, 
1891, for experimental lighting by Electricity of cer- 
tain streets of the City of Bombay for a period of 
two years. 

2. Forms of tender and schedule of conditions and 
a sketch of the portion of the City showing the 
streets to be lighted may, on payment of Five Dol- 
lars, be obtained from CHaRLes HALLETT CLARK, 
Washington Building, No. 1 Broadway, Rooms 209 
and 210, New York, who will, on application, give 
any further information that may be required. 

8. Tenders must be accompanied by a deposit of 

—- One thousand in cash (not to bear interest) 
or in Public Securities for that amount, to be paid 
to the Chief Accountant of the Municipality of 
Bombay, which will be forfeited to the Corporation 
in case of refusal to sign the Contract embodying 
the conditions mentioned in the Schedule above 
refe to. 
4. A further payment to make the total deposit 
equivalent to 5 per cent on the contract amount will 
have to be made by the Tenderer, whose tender 
may be accepted before signing the Contract. 

5. The Municipal Commissioner does not bind 
himself to accept the lowest or any tender. 

By order of the Municipal Commissioner, 

RIENZI WALTON, 
Executive Engineer, Municipality. 
EXECUTIVE ENGINEER'S OFFICE, 
BomBay MunIcIPALity, 
Bomsay, 13th October, 1890. 





F. Z. MAGUIRE, 


ELECTRICAL SECURITIES, ETC., 


18 WALL STREET, 
NEW YORK. 


ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 








Norway lron Frame 


ELECTRIC BELL 


IS THE 


CHEAPEST AND BEST. 


Send for Illustrated Circular of 
lis and 


Other Electrical Goods. 


J. ELLIOTT SHAW & CO., 
632 ARCH ST., PHILA. 








Sigourney frills. 


IMPROVED. 





Sensitive, Strong and Interchangeable. 
One, Two and Three Spindles. 


GUARANTEED PERFECT. 
Send for Price List ‘‘ B.” 


The Sigourney Tool Co., 


HARTFORD, CONN. 











“ELECTRICITY 
DAILY LIFE” 


A POPULAR AGGOUNT 


—— OF THE —— 


APPLICATIONS or ELECTRICITY 
TO EVERY DAY USES. 























S€  HANDSOMELY ILLUSTRATED. 











A HANDSOME HOLIDAY CIFT 
BOOK for the Electrical Fraternity to pre- 
sent to their friends orto buy for themselves. 











PRICE, $3.00. 











Address, 


ELECTRICAL REVIEW PUBLISHING 6O., 


13 Park Row. New York. 
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INCANDESCENT LAMPS FOR ARC LIGHT CIRCUITS 


ESPECIALLY DESIRABLE FOR STREET AND STORE LIGHTING. 
A NECESSITY TO EVERY LIGHTING CO. 3¢ ALL OUTSIDE PARTS OF INSULATING MATERIAL. 


INCANDESCENT LAMPS FOR MULTIPLE CIRCUITS 


ANY VOLTAGE. CAPPED FOR ANY SOCKET. 


BERNSTEIN ELECTRIC Co. 


620 ATLANTIC AVENUE, BOSTON, MASS. 


NASSAU ELECTRICAL SPECIALTIES. 



































orl 

CAPSULE BATTERY.) ELECTRIGKL BELL OUTFIT. | Electric Alarm Thermometer. — f2))i) 
(Patentec Aug. 19, 1890.) (Patented Aug. 19, 1890.) (Patented —s 9, 1890.) E = 
SMALLEST EFFECTIVE BATTERY — — Se rt a. sounds an alarm E | 
IN EXISTENCE. The Simplest This battery is | oT falls below any required point. | 4 


and Most Com- not connected by It is desi ned fe f f. 

t esigned for use in Of- 
wires and can by | Goes, Schools, Hospitals, Liv- 
withdrawn and | ing Rooms, Baths, Breweries, 
replaced by the | Factories and all places where 
user instanta- | the maintenance ofan equable 





r 
ne 


plete Portable 


PERFECTLY DRY. | Bev outst in tne 


market. The bell 


Does not Require Wiring. is operated by 


the Nassau Cap- 


| pe 








E. M. F., 1.07. Current, 2.20 amperes. 


=—— ACTUAL SIZE. -——>— 




















Never Polarizes. path neously when a | *°mperature is desirable. 
renewal is nec- 
Power Constant case of the push a“ It can be arranged to sound at an 
~ button. = =e - oy. distance from the thermometer, — | 
can thus be used as an infallible guard 








i Sample by mail, $1.10. AS | against fire. 


“WASSAU ELECTRICAL €0., 19 Park Place, New York. 
——— THE NEw — 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


BUILDING. 


The 
of them The recent fire in the Western Union Building in this city, ae 
€X- opr readers are aware, completely wiped out the battery 
» et. plant, including both mains and locals. Recognizing the 
‘ances tO value of the Edison-Lalande Battery, x local work and 
‘and tena- its superiority over the ordinary blue-stone cell for this purpose, 
also 8€€N the Western Union Company late on Saturday afternoon, the day 
it has been after the fire, ordered twenty cells from the Edison Manufacturing 
Sin tins, etc. Co, It was too late to get anything expressed that day, but with 
his characteristic energy, Mr. James F. Kelly, general agent of 
TORS the company, had the cells brought on from the factory by 
+i , wagon, accompanied by Mr. Gladstone, superintendent of the 
vave sold to factory, who set them up in the Western Union Building that 
t 



































ilways. Oc the following day 50 more were delivered and since then 
t their about 280 cells have setup. These have zopened over 1600 cells 
¢ the of ordinary blue-stone battery, which would have been necessary. 
The rapidity with-which the Edison-Lalande battery can be set 
up and its immediate readiness for maximum work were thus 
brought out with i mene 28 on this occasion, and the 
ptness of the Edison ufacturing Company in meeting the 
+ made upon them was no doubt appreciated by the 

i ‘Western Union authorities. ‘ 


AEB egptensncannescon LAMP. 
Lond 1914 Oliv 


Edison Manufacturing rin Company, 
JAMES F. KELLY, General Sales Agent, 19 DEY STREET, NEW YORK. 
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BARNES’ FOOT | 


POWER LATHES. 


Barnes’ Foot Power Lathes, 16 different 
styles and sizes, suitable for all classes of 
KE, work from the Blacksmith to the Jeweler. 

There is no application of foot power 
equal to the Patent Velocipede, used with 
these lathes. Thousands of them are in 
practical use in the shops of metal and wood workers. 

L. G. Woolley, of Grand Rapids, Mich., says: ‘‘l wish to say 
that I have owned and used two of your No. 6 foot power lathes 
now about five years. The tools have been put to hard and con- 
tinuous work in my laboratory, and it gives me pleasure to say 


that upto this time, no repairs of any kind whatever have been 
ne-ted. Indeed the tools are all and more than what yuu claim for them. 
My time is devoted exclusively to invention and experime ntal work in electric i. Bir doing this it is neces 
sary to have accuracy, and wide range of adaptation to different work. Your exe ellent lathes and superb foot 
power is all thai cou id be desired by any one in need of a first-class tool.’ 


Send for catalogue of wood and metal workers’ outfits. 


w. F. & JOHN BARNES CO.,, No. 419 Ruby St., Rockford, Hl. 


Shultz Belting Company, 


ANUFACTURE 


SHULT2 PATENT FULLED. LEATHER BELTING AND LACE LEATHER | 
Office and Factory: Cor, Bismarck and Barton Sts., St. Louis, Mo. 


Our surface ao hich is the fiber ané 
siroagth of thai) isnot tanned but rawhide Fuled an only fy m 


and 80! mt process. Our Belt 
Be abi, huge he yee, rane, 
HT BELT Agents in all cities. 





eur pate! 
wing fe Sther, and is the only pert 
d for trial belt. 

















FAIRBANKS, MORSE & CO., Western Representatives, Chicago, St.Louls, Kansas City, Omaha, Denver, St.Paul! | 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 


THE WALKER ELECTRIC 60.. 


MANUFACTURERS OF THE 


WALKER ELECTRIC METER, 


THE ONLY RELIABLE METER IN THE MARKET, 


" BROADWAY, 
EDWIN SCOTT, Presiden NEW YORK, U. 4 A. 


POND ENGINEERING CO., 


LEW Is G. TEWKSBURY, Sec’ y and te 
ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed | 
with special reference to the Hicuest EFFicrEncy. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. 


CHARLES R.VINCENT & CO., | 
16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines | 
MANNING VERTICAL TUBULAR BOILERS, | 
Complete Steam Plants Furnished and Erected. | 


| 
WW7ILLIAMS & POTTEE, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 




















MACKITE 


AN IMPROVEMENT ON THE 
PRESENT METHOD OF ROUGH PLASTERING. 
Manufactured in any length slabs from 1-2 to 6 
inches thick. Plastering done in one-tenth the 
time of old way, winter or summer. No waiting 
for walls to dry out. No dirt, as in case of plas- 
terer’s mortar. Less weight, less conductivity of cold or heat. Can be used’ for deaf- 
ening, back-plastering, non-conducting or isolating partitions, furring, floors, roofs, etc. 
FIR -PROOF, EASILY TRANSPORTABLE. 





i EASTERN PLASTER BOARD CO., 52 Broad St., New York. 


weitmyer Patent Furnace, 
‘MANUFACTURED AND SOLD BY C 
ng UO. 


Foundry and Machine Department Harrisburg Car Manufacturi 
HARRISBURG, PA. 





IDE AUTOMATIC ENGINE, PORTABLE & TRACTION ENCINES. 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


New York Office, Messrs. W. R. Fleming & Co., 174 Fulton Street. 


New England Office, Messrs. John Post, Jr., & Co., 70 Kilby St., Boston. 
Baltimore Office, Messrs. Thomas K. Garey & Bro., 26 Light 8t., Balt, 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, MO. 





| in the East and West. 


E’LAIN DEILLING MACHINES. 


Rack or Screw Feed, 
Geared or Plain. 


OUR IuINE OF 


No. 4% 





No. 3. 


‘THE GARVIN MACHINE COY PANY, 


Manufacturers of; and Dealers in, all kinds of 


|MACHINERY AND MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES, 


Laight & Canal Sts. [Catalogue sent on Application. J NEW YORK. 


THE HEINE SAFETY BOILER CO. 


PATENT SAFETY WATER TUBE STEAM BOILERS. 


ALL PLATE STEEL. 











NO CAST IRON PARTS. 





No contracted cpenings to drum, byt full area of tubes carried out, thus assuring free 
circulation and dry steam. Adapted for all kinds of water and fuel. Manufactured both 
Send for silustrated Catalogue. 


707 Bank of Commerce Building, St. Louis, Mo., 


—OR TO— 


Heine Safety Bolter Co.....82 Madison St., Chicago, Ill. 
Risdon tron Works .San Francisco, Cal. 
Stearns, Roger & So ciimenied 3 Duff Block. Denver, Col. 
R. M. Huston... ... Room 169, 45 Broadway, New York 
Jos. K. Rugg & Co..107 West Second St., Cincinnati, 0. 
ves Zile, SasSormesk & Co bany, 

. Metesser....... 4 St. Charles St., New Orleans, La. 
r. C. Gooch...... ‘as West Main Street, Louisville, a. 
Engiish, Morse & Co. 1221 Union Ave. Kansas Ci City, Mo. 
Seeger & Guernsey Co........... City of Mexico, Mexico. 
Jas. H. Harris........ 82 Madison Street, Chicago, ils. 


AGENTS. 








| Rae 'PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


512 ARCH ST. PH LADELPH a-Pa.U.S.A 
ORICINAL MaNnuracTURERS OF PHOSPHOR- 
BRONZE IN THEUN A eS oe OV 


“4 
Cit WF 











od JULIEN STORAGE noe = 


MANUFACTURED BY 


The Consolidated Electric Storage Company, 


Exclusive Licensee of the Brush and Julien Storage Battery Patents. 


FOR AGENCIES AND LICENSES, ADDRESS THE COMPANY, 


120 Broadway, N. Y. 


FOR BATTERIES, ADDRESS THE COMPANY, 


926 Drexel Building, Philadelphia, Pa. 
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CLHVHLAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
BROWNLEE & Co.., 


ocean sem. “The Raval T-Dat” 


For Electric Purposes. ax. B. PRIN DLE, 
THE LARGEST STOCK AND QUICKEST SHIPMENTS. OF BOSTON. 


t=" Manufacturers of the Celebrated Octagonal Red Pine Poles for 
Electric Railways and Electric Lighting; also Manufacturers of Cross- A D 
Arms and Pins. ry . 


DUST PROOF BELLS. 


STANLEY <Q) & HALL, 


Formerly HAZAZER & STANLEY, Publication. 




















THE SUBJECT POPULARLY TREATED. 












Sy m PRICE, 50 CENTS. 
32 & 34 Frankfort Street, New York. 


LECTRIC 
CONDENSER 


watson. |SU eee ||)" ELECTRICAL REVIEW, 








ADDRESS: 


FOR THE 


pp Standards s Seectattr. | FLECTRICAL REVIEW. 


Rooms 2and 4, 
University Building, 


New York. 


{3 Park Row, New York. 











THE TUBES OF ‘THE 


INTERIOR CONDUIT AND INSULATION COMPANY 
ARE ESPECIALLY APPLICABLE TO = 

BELHOTRIC RAILWAY REQUIREMENTS. 
A Simple Solution of the Wiring Problem for Public Buildings, Residences, Factories, Station Work, Cars, Underground Feeders, and all places where insulation is required. 


INTERIOR CONDUITS. 
Endorsed by the Leading Electricians, Electric Light Companies, Wiring Contractors, Architects, Builders and Boards of Fire Underwriters. 


UNDERGROUND CONDUITS 
Are equally successful, and afford Cheapness, High Insulation and Durability. 
For Catalogue, Price List and General Information, address 


INTERIOR CONDUIT AND INSULATION COMPANY, 


16 and 18 BROAD STREET, NEW YORK CITY. EDWARD H. JOHNSON, Prest. 


“Cc. &X C.” ELECTRIC Mo TORS. 


FAN OUTFITS. 


Electric Blowers for Ship Ventilation. 
MOTORS =* HOISTS © MINING TRAMWAYS. 


- Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 

















The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 

















One-eighth horse-power to 50 horse: . 2igeuee= 
power in stock. New England Office, 63 Oliver Street, Boston. 
Philadelphia 38 South Fourth Street. 


OVER (0,000 MOTORS IN ACTUAL OPERATION, = Chicago =“ Phenix Building, 


“OC. & C.” ELECTRIC MOTOR COMPANY, 


402 & 404 Greenwich Street, Wew Work. 
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Thomson Recording Watt-Meter, 


S/MPLE IN DESIGN AND CONSTRUCTION. 


HAS NO 
AIR FAN. 























_ a... 





i I il acon 
ja OME 








EASY TO INSTALL. 


LOW SPEED CONSEQUENT DURABILITY. 


Aecurate on one amp or Full joad. fligh Ffficieney. 


ADAPTED FOR CONTINUOUS OR ALTERNATING GURRENTS. 
CAN BE USED ON ANY SYSTEM. | 


For Lighting Installations, 10, 25, 50,100 and 150 Ampere Capacity, for 
50, '75 and 100 Volt Circuits. 

For Motor Installations, 25, 50, 100 and 150 Ampere Capacity, for 250 and 
500 Volt Circuits. 









































Send For Illustrated Pamphlet to the 


THOMSON-HOUSTON ELECTRIC COMPANY, 





620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 

405 Sibley Street, St. Paul, Minn. Wall and Loyd Streets, Atlanta, Ga. 

115 Broadway, New York City. 215 West Fourth Street, Cincinnati, O. 

15 First Street, San Francisco, Cal. 1333 F Street, Washington, D. C. 

266 First Street, Portland, Ore. New Kirk Building, Syracuse, N. Y. 

831 New York Life Building, Kansas City, Mo. 1110 Noble St., Phila., Pa., Electric Lighting. 


1218 Filbert Street, Philadelphia, Pa., Railway and Power. 
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== GENUINE TELEPHONES FOR EXPORT. ST~~ 


THE TROPICAL AMERICAN TELEPHONE CoO., 


Sole Authorized Exporters to South America, Central America and West Indies. 


AMERICAN BELL TELEPHONES, BLAKE TRANSMITTERS AND MAGNETOS. 


OLD SWITCHBOARDS AND MAGNETO CALL BELLS 


For Sale Gheap and Taken in Exchange for New Ones. 


A Platinum Pointed ‘‘ Chicago’? Magneto Telephone Set for $17.00. A New Magneto Telephone 
Set, complete, like cut, for $15.00. Tropical American Telephone Sets and Universal Long 
Distance Sets. W. E. Co. Standard Switchboards and New Williams Standard Switchboards in 
all the different styles and sizes. 


PATENTED TELEPHONIC APPARATUS AND SUPPLIES OF ALL SORTS AT LOWEST PRICES. 


Send for New Catalogue, Price ist and Pamphlet, to 


NEW YORK OFFICE, 18 CORTLANDT STREET, or BOSTON OFFICE, 95 MILK STREET. 


HEISLER SYSTEM LONG DISTANCE SERIES INCANDESCENT ELECTRIC LIGHTING 


Awarded the Highest Distinction, a Cold Medal, at the Paris Exposition, (889. 
UNBEQUALLED FOR DISTRIBUTION OVER WIDE ARETAS. 









































Specially adapted for Street, Commercial and General I]lumina- 
tion from Central Stations. Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest and Most Efficient. Strictly 
y% Series. Lamps, 10 to 100 Candle Power. Long Life without 
* Blackening. Dynamo Self-Contained and Automatic. 





SEND FOR CIRCULARS. CORRESPONDENCE SOLICITED. 








HEISLER ELECTRIC LIGHT Co., Drexel Building, PHILA., PA. 


The United States Electric Lighting Company, 


(WESTINCHOUSE ELECTRIC CO., Lessees.) 


Arc and Incandescent Isolated Electric Light Plants. 


AUTOMATIC DYNAMOS. PERFECT DEVICES. 
More than 1,000 Plants in Operation in Mills, Notels, Office Buildings, Theatres, Etc. 

















| ELECTRIC MOTORS AND GENERATORS. 











Direct Current Generators and Motors for all purposes. 1-8 horse-power 
| up to any power desired, and of any required E. M. F. Superior in 
Design and Workmanship, and Unequalled in Efficiency. 


||| SEND FOR NEW U. S. CATALOGUE ON INCANDESCENT 
LIGHTING AND MOTORS. 

















NEW U. S. MOTOR. 


General Offices: EQUITABLE BUILDING, 120 Broadway, New York. 
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TO INVENTORS: 


The Electrical Review Patent Bureau 


Conducts a General Soliciting Business, and is prepared to do thoroughly first-class work 





in procuring patents in the United States and all foreign countries. 


THE MANACER OF THE BUREAU 





has had the advantage of a wide experience with electrical inventions, formerly in the 
Examining Corps of the Patent Office, where he was detailed to examine electrical inven- 
tions, and for the past three years as an active practitioner. 

Correspondence is strictly confidential, and any readers of this journal who may desire 
any information relating to patents need have no hesitation In addressing the Patent 
Bureau. 

Our aim is to give prompt and efficient assistance to inventors at moderate rates. 
We are gratified to be able to say that the Bureau enjoys the highest esteem of all inventors 
who have hitherto invited it to take charge of their patent interests. 

REPORTS UPON PATENTABILITY OF INVENTIONS; INVESTIGATIONS OF QUES- 
TIONS OF INFRINGEMENT or VALIDITY OF PATENTS ALREADY ISSUED; PROSE- 
CUTION OF APPLICATIONS; EXPERT ADVICE IN RESPECT OF INVENTIONS, and 


all business relating to or depending upon patents is carefully attended to. 


ELECTRICAL | 
wvenrions ( 42 4 Special Feature. 


In this rapidly growing art, where inventors are constantly treading upon one another’s 
heels, it is dangerous to defer steps to protect a patentable idea. 


All communications should be addressed to the 
MANACER OF PATENT BUREAU, 
Electrical Review, 


13 Park Row, New York. 
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THE NOLTZER~GABOT ELEGTRIG COMPANY 


MANUFACTURERS OF 


A. Kinps o- ELECTRICAL SUPPLIES, 


OFFICE: 
111 ARCH STREET, BOSTON. 


FACTORY: 


BROOKLINE, MASS. 











NEW YORK. 


THE “WwaARD” ARC LAMP 


Incandescent Circuits—Continuous Current. 


These Lamps are wound to pass 6%, 8 or 10 amperes of current, and when burning two In series on circuits 
of 100 to 125 volts, GIVE A CLEAR, STEADY LIGHT. We guarantee them. State system and voltage. 


ELECTRIC CONSTRUCTION AND SUPPLY CO., 


{8 CORTLANDT STREET, 





NHWY HLECTRICAL BOOKS. 





PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
Ww. PHRREN MAYCOCE. 
TOGETHER WITH 


The Rules and Regulations to be observed 
in Electrical Installation Work. 


PRICE, - - - 60 CENTS. 





PRACTICAL ELECTRICS. 


A UNIVERSAL HANDY BOOK 
ON 


Everyday Electrical Matters, 
INCLUDING 


CONNECTIONS, ALARMS, BATTERIES, 
CELLS, CARBONS, Etc., Etc. 


A Convenient Keference Book for those having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 


PRICE, - - - 75 CENTS, 








EXPERIMENTAL SCIENCE. 


GEO. M. HOPKINS. 


TREATING THE VARIOUS TOPICS 
OF PHYSICS IN A POPULAR AND 
PRAOTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DETAIL 
AND EXPLAINS EXPERIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 


PRICE, - ° - $4 00. 





MODERN VIEWS 


oF 


ELECTRICITY. 


BY 
OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 


PRICE, - ° - - $2 00. 





Copies of any of the above works sent, postage prepaid, on receipt of price. 
ELECTRICAL REWViIEWwvvV, 
{3 PARK ROW, NEW YORK. 


P. O. Box 3329. 





Electrie Light Fitting. 





I Hand-book for Working Electrical Engineers, 
EMBODYING PRACTICAL NOTES ON INSTALLATION MANAGEMENT. 





By JOHN W. URQUHART. 





Chapter I. Central Station Work. 


Chapter II. Localizing Dynamo Faults, and Observations Respect- 


ing Accumulators. 


Chapter III, Switchboard and Testing Work. 
Chapter IV. Arc Light Wiring and Fitting. 
Chapter V. Wiring for Incandescent Lamps. 
Chapter VI. Incandescent Lighting of Ships. 
Chapter VII. Miscellaneous Information. 





226 PAGES, NUMEROUS ILLUSTRATIONS. 


Price, 
SENT TO ANY ADDRESS 


$2.00. 


ON RECEIPT OF PRICE. 





ELECTRICAL REVIEW, 
13 Park Row, 


P, 0, Box 8329, 


NEW YORK. 





PRACTICAL WORKS. 


BY ROBERT CGRIMSHAW, M.E. 


STEAM ENGINE, TRAM BOILER, PUMPS, ETC. 





STEAM ENGINE CATECHISM. 


U. 8. GOVERNMENT ENDORSEMENT. 
Navy Department, Bureau or Steam ENGINEERING, 


WassHineTox, D. C., Nov. 16, 1888, 


I am of the opinion | ay for the practical instruction of engineers, students and young engi- 


neers, they are of great 
(Signed) 


U. 8. A, 


6, besides containing many ——_ of use to those older in the profession. 


W. Metvitie, Engineer in Chief, 





STEAM BOILER CATECHISM. 


The most practical, complete and cheapest work on the subject. 





PUMP CATECHISM. 


One of the most useful manuals for the pump runner and user, containing infor- 
mation that can be had in no other shape or place. 





PREPARING FOR INDICATION. 


Gives complete instruction how to get everything in readiness for indicating an 
engine, and should be in the hands of every engineer. 





ENGINEERS’ HOURLY LOG BOOK. 


cesecese 50 Cents. 


By the use of this book the engineer’s work will be rendered more intelligent and 


be subject to better supervision. 





Copies of any of the above books will be promptly mailed, POSTAGE PREPAID, 


to any address in the world, on receipt of price. Remit 


by Express or Post Office Money 


Order, Postal Note, Draft or Registered Letter. 
ADDRESS: 


ELEGTRIGAL REVIEW, 


13 PARK ROW, New York, 
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CROSBY ELECTRIC aay 


PRINCIPAL OFFICE, 


87 & 89 SOUTH FIFTH AVENUE, NEW YORK. 


















: arene 
ar _| CROSBY DRY BATTERIES f-3 
|| Electric FOR OPEN CIRCUIT WORK. 
3 RY BATTERY. ELECTRO-MOTIVE FORCE, 1.55 VOLTS. CURRENT, 1 TO 15 AMPERES. 
| onoSeT one e™ RECTANGULAR, CYLINDRICAL, TELEPHONE. 
a MADE IN ALL SHAPES AND SIZES. 





a RECUPERATE OFTENER AND QUICKER THAN ANY OTHER, 


NEAT, — CLEAN. — EFFECTIVE. — SIMPLE. — COMPACT. — PORTABLE. 


IT IS THE BEST ON THE MARKET. IT IS NOT AFFECTED BY TEMPERATURE. 
IT HAS MORE ADVANTAGES THAN ANY. IT IS NOT DESTROYED BY SHORT CIRCUIT. 
IT IS SOLD SEMI—CHARGED. IT IS THE MOST RELIABLE. 
IT DOES NOT DIE ON THE SHELF. IT PERFORMS THE MOST WORK. 


FOR TELEPHONES, ANNUNCIATORS, GAS LIGHTING, HOUSEWORK, MEDICAL PURPOSES. 








$ +1 BLUE STONE. 


Can be completely recharged without 
dismounting. 


No Deposit of Copper on Zinc. 


THE HUSSEY 


The Only Blue Stone Battery that can 


be used for open circuit work. 


No Consumption of Blue Stone when 
Gives 10 Times the Current of Any. 


not in use. 
For Running Motors. 


For All Uses. 


THIS IMPROVEMENT CAN BE AP- 
PLIED TO ALL FORMS OF BLUE 
STONE JARS AT PRESENT IN USE. 


For Charging Storage Batteries, Run- 
aing Sewing Machines, Small Incandes- 
cent Lamps, Fans, Dental Machines, 
Telegraphing. 











THE DUPLEX. | THE ECLIPSE. 


Its two cells occupy only the space of one, | Intended for Close Circuit Work. 

thereby giving a voltage in the space of one | Will Not Polarize. 
cell, equal to that obtained by any other two | h ie agi pp Botan es gg iia 
cells requiring double the space. | Fue Somes gee eon Battery in the World. 

For Housework, | No Fumes. oz 

Bells, | No Odor. 
Burglar Alarms, | For Small Motors. 
Etc. Small Lamps. 
No Climbing Salts. For Doctors’ and 


Always Clean. | Dentists’ Use. 
Recuperates Quickly. | induction Coils, Etc., 
Large Zinc Surface. and all purposes 
Is rapidly taking the | where a Constant 
place of all other | Currentis required — @ 
Open Circuit Liq- | for continuous or <3 


uid Batteries. | intermittent work. 

















